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'sV ' ' ••'•V^ 'CHAPTER 'I ^ - r 

" ^ INTRObucnON * 



'-^^ Planet Ocean. Perhaps the name is more appropriate for 'Cur' 

^ sphere thai:i Earth, -for the. ^oba]. sea ehcomp^ses more than t-wo- 

• I ^ ^ > > ' . /. 

. .thirds of 'the planet-^ s surface. It is the sea whfch gi\ei'the' 

earth itt' character, sustaining life, moderating climates,* separa- 

' ting yet;^ connecting t^e island masses we calf continents. Contrary 

to our fifth grade geography teachings,, there are not many oceans 

* ' ' - ' . . ' ■. : ' ■ . " 

. or-sfeven seas, but only one, tha^t fericompasses 6ur planet, and mlri^ 

^\ through our. nations^ our bodies, and our lives. (Parisef, 1977) 

- . . • ' . * * * "* - . ' ' 

v. f * ' ■ ' * ' ^- - 

Tj^e Uriited States^ hais found "in the ocean a source of wealth 
* ^ • '* . " 

and culture, a means of transportation' andji trade, a' setting for % 

# «• .. , ^ ■ 

recreation and reflection" More than half of all Americans live 

* within an hour's driye of the sea, but intereiSt in our maritime . - 

. . " t - . . . . .- . • « 

heritage has floundered, while American fhought and -enterprise have ' ' 

largely focused on the land for the grpafer part of two centuries. 
*' • J.*' * 

_.. ■ Chy" heritage of naturaL resourpes in general has been a 

' ' ■ ' - ^' ■ : • ' ; ; 

paradox: cha":l^^terized by abundance and wealth* that '^lave 'in many \ 

cases been squandered. Jhere was always fho re — more. land, nlore 

7 . viator, more 6il-~here for the takii^.g. The feea' especially was so . 

va^t that-, -it served as a cheap source of tranl^pofbation and food 
■ ' ,* •<»"•■ 

'■ • - . - " ... * 

and the ultimate repository for the cast-offs o/^an induistrializ§d 

' . ■ ' ^' . ■ ' 

, ^soci^y. . However,, two" events in ^1969 provided a distiiictly 'ddf- 

^ ferent view of our environment a«d-its natural* resources, parti- 

cularly /the ocea^. One ^^as. man ^ successful journey to the- moon, a 



ferfp .which afforded nearly "all ^ of earth's inhabi'tants a sort' off ' 

who;ie .earth tatalog" which showed in living .color lifiat ours wai 

■ ■ • -"^^ 

a. water^ planet not nearly so. v.ast as previously imagined, but indis-' 
< " . • ■ • " ' ' • * ' ; ' . ' . 

. pufably fir^ttf. - The. other enyironilientai mifestone df that year was 

'•.theTJa^ohal Environmental Policies Act"(P.L. 91-190, I969). which , 

•*"ohnally established our -country' s^comiAitment; to restoring and 

• maintaining the" qCJ^xity of our envjironraent. .Education' towark^^jfaa't 

enC ,was -mandated by ,the .Environmental ^ucatioa Act (P- L 91-516) - of 

1970, Through. the effects of varioul legislative -acts, American . ' 

' ■ , ■ * . " '° "• ' •» ' ■ 

-attention has been focused on leamingf about, const?rving*-th.e resoirrces 

. •-■ ■ ^ , y ■-• ' . . ^ , . < . 

, and' repairiJig damages jto the terrestrial, atmospheric and " 

aquatic components o.f. the environment. * t 
-■">•'*, " ■ 

The nation s Schools have been in the vanguard of this ' 
• .' ■ ■ -. • •■ ■ ~ ° . ■ ' ... . 

movement, yet the marine portion of* the environmeat,. overwhelminc . ' 

as xt 1.S ij)/ relation to the other portions, recej.ves scairt attention ' 

. . - ■ . ^ . -. . . ■ ■ ' ° Ci ■ • 

xn the ' formal ediicationa'l process. . Oceiasionariy science teachers " ^ 
include Wrine- units . in their biology or earith scienq^-tlasses, but 
S^"^. ^^^^^ ever led to appreciate the^^ocean's rble in inkuenc- 
|in^! such aspects Of -.human culture as the arts, literature, and. ' 
political affairs/ yThe educational process as^ a whole frequently 

Ignores, br passfes lightly over our maritime >heritag€ and its con- • 

/ ■ * ' ■ „ " ' \ i ■ ■ • \ ' 

J*-.. : : ' 1 . ^ y- vs^ . • . ' 

tribution to the nation's development. - ffViis dissertation describes 

^y • " . ' ■ • ■ ' u ' 

an a^.cmpt to obtain baseline data for developing pr^ograms that cc/uld* 

■ .. ' ■•■ ■^ ' 

correct- tHis oversight. * • ' 
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, The Siftvey of Oceanic AttituSes and Knowledge (SOAkV v/as° 
lesigued to indicate the level of marine .knowledge (factfual or • 



. - Ns ■. 

concop^ual iiiformation about the pcean^^SOAK Part III) -and the ^ 

" • ' . '"^ *' ' o • : ^ ' . . 

. prevalent^ marine attitudes {feelings, values, ancj opinions about ^ 

thQ ocear^, SOAK Part II) of a porti»on* of Vlrgiria' 3 school popula-^ 

tion/ Since a successful i^iarine education ^program also tajces 

into consideration productive presentation tech])iques. Part I of 

the survey instrument attempted to identify students' marine 

, . • • -» , 

related experiences. Experience categories such watcfxirig te;Le- 

. ■ . . * ' ■ •' " . " * ' . \. ' 

vision or movieS^ taki-ng regular school cl'asses^r ocean study 

cls^ssesj^ reading f'^r pleasure, and participation in activiti^ at./ 

' ^ the coast were considered. Respondents indicated which exoeriences 

they felt were most influential in establishing rheir marine 

4 lqi9wlcd^e -and attitudes. The implications for marine education 

are clear:, if a given experience or set' 0:^ experiences were rated 

. as influential by B^spondents who expressed positive marine 

attitudes, or had Irigh scores \jon marine knowledge, ^or both, thbse. 

exp^oriences which 'are manipulable could be i.ecommended as possibl*^ 

.means of increasing mariile awareness. Similarly, if some" experience 

were consistent]^ correlated w^i-th JLow iaiowledge scores -or negative 

a t t*.i. t^des , there may ^be a need fpr concentrating iirstruction to /" 

overcome the effects of those. experiences. .Many of the decisions 

aj^ut implementing marine education would thus be removed from the- 

Wrealm' of intuition and [gu^swork. If ^.t were found, for instance, • 



\, , Marxne. education: that part- of the educafJonol process, 

formal ;and informal, which imparts ^infofmaticn about the .^elation- 
ship of the .global sea to all world systems and the impact of " " 
society upon that sea. - . , ' , 



J ^ 



^ that Jaequei$ Cousteaii and Peterfl^nchley were providiiig. th^- 

k?j'or poi^iorT^of our students^ marine education, the ciirriculum 

> could l^^ adjusted t^inake th? greatest use. of the contributions ^ 

■• ' 1 ' * V * ■' • ^ 

and techniques of 'these arid similarly inf luential persons^^^ events^ 

aria_acti^i-txes^^ ' . . > ^ a 

>feirine«^^dvcaj;;it)n, in.lts scientific/ historic^^r, ar^tistic, 

political, ajid other as^ect^i has the"^ potential to^^jenlighteri and 

' enliven * standard curricula' and./assist in. the development of an 

informed citizenry. In the words of Dr.* Harold L.- Goodwiij (1977),' 

one' of the ma jor^ spokesmen fot* marine edupation,' ' * 



...Americans as a whole have little knowledge ^ ^ * 

* or understanding of the importance of the *w0rld, of 
water, '"^either; to .themselves or to the natiop, ^ A..'^: * ' . . * ' 
fundamental tenet of a democratic, society is thaft '^^- • 
government exists, and decisions are made, with \hfe 
consent of the governed. Without an understanding • 
of such a primary aspect of life-»as the 4-mpor^a^c^ * ^ 
of both fresh and -salt water, ^peaple 'are. Ill^equippeS - ^ - 
to participate xn vital -'decisions^^fhat 'affect their ^ ; 
.own welfare, (p. l8) '.J*^'^' ' ' . , ''iK 
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For participation in declsijgff-malcing, <f or 'environmental st^ward- 
ship, • even forvjenhancement of the quality of our leisure activities, 
a hi5}><[evel/of marine awareness is a desired aj:tribute.^ »The data ^^ 



' Captain Jacques-Yves Cousteiu, French inirenpix. of the 
Compress.ed-aif aqualiung, tjie diving saucer, and Conshelf, a ^ 
sea-flopr environment housing oceanauts for on-site ,iStudy of 
the oce^ln^ ' Cohsteau's books, movies,, (and television programs - 
have don©' much to* provide .the general public with "information . 
about the marine envirohihent. , * ■ ^ " 

, Petgr Benchley, author of best-^ell'ers Taws (1974) . aad 
The 'Deep. (1'976) , r ' ' ^ 
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■ ... * ■ ■ ' ' ' • \ 



. . . • • *■■■■!■.■■■ - ' ■ ■ 

from .the- present study can be .us§d as a bas;Ls for making recommenda- 

:• • ■ . • Y ' . ■ ' ■ - . ■ ^ 

■ -taons concerning effective ways. to . increase that- marine awareness.. 





CHAPTER II * 
REVIEW OF IUSLATED LITERATURE 



Scope of Marine Education - * ( 

" ' ' ' ■ t ■ ' " ■ ■ 

* ^Marine education is- a part of a larger movement which has 
been' afloat for several*^ decades under the' various banners of con- 
servation education, outdoor education, and most recently environ- 
mental etlucation. Interest in the sea, hoft^ever, seems to have 
gathered a more recent and tervent energy than that whieli can bp 
attributed to envirornnenL.i concern in general. During the 
decade of fhe seventies we have witnessed .not only an'awakcn,ing * 



CO our dependence upoil the world, of v/ater, but also a revival of 

[interest in oQir nat^ion s maritime heritage. • 

■ * ... ■ ' ^ 

Oceanography as a. marine science , predates modem marine 
education by a full century^ its formar beginnings marked by 
the voyages of H.M.S, . Chailenger between .I872 an*. 1876. In a ^ 
few schools, marine Studies have existed for many years as an 
cJ^casion^l science specialty, Tvfo researchers have provided an 
overview, of the nature and extend: of, marine science in the 

schools. ^ Schweit23i s (1973a) sup^ey of 400 marine^j^encf - 

rdTJckrOFslyielded information about programs in thirty "^states 
involving Approximately 20, ODO students in gradfes 7-12^ Schweitze 
prepared a Directory of Marine Science Education (l-973b) based on 
his findings.. This work was followed by Schlehker^s (1976) review 
of literature related to marine science education, in'^whicK he 

t^■ ■ t> ■ ■ ■ ■ 

summarized sixty-seven articles carried in the major abstracting., 



services from 1973 to 197i. Both SchlenkerVl'nd Schweitzer repprted 
the existei^ce of niunerous" ocean studies ^programs in varied .'forms at 

/ ;;• - , . "/ • . ■ •.; ■ :■ -y- - ; ■ .... , ■ ■ 

- al^ fSrade levels. Most -program.o were "designed for ihfusion'into 

existing science programs as interest blocks err extensions of text 

• • - J.. ■/■••■-. ■ ' - ■.- 

materials -(McFadden, 1973; . Naquin, /l975j Ansoh, 197;?). There are 
notable exceptio.ns, hSwever,. Summgr enrichment programs ie.g. 
•Eyster,^ 1975; Cyna.r. 1977)* of several weeJ^^ duration, 'short courses 
"^.J^fng. the. academic year _(Faraday, . 1975), .and programs aimed toward^ 
speci'al 'gl'oups such as dropouts (Boyd, 1973)- and- thqse with, learning 
difficulties (Watling ^ndjfallard^l974) have been ^4everoped. A 
few schools have reported programs of a full school year's duration 
TSilversti&xTi -^i^a^ Siegerl, 195^5; DonaldsQrt, 19^4) . ^ 

Present marine e(Jucation in Hawaii 'is typical of' the 
•diversity (^f instiiiction described in Schlenker's review. About 
fifty per cent of^ the classes' are for advanced students, the -other 
xifty per ceftit for students who"* opt out of other science classes, 
oft-eri with weak science* or math\ackgrounds (KLemm, 1977)^ .The 
material being taught in Hawtiiian. schob3Ls v^ries"^ with the back- 
■^roi^nd. of the' t.eacher,^^so^i4llsplt.e. of the -existence of a. state 
curriculum guide for* marine science. there 'is T.ittle >consistency ► 
in the programs offered, .As a. possible iiemedy for t hp* ills - ' 

associated with a. piecemeal approach, thei 'Hawaii Marine Science.- 
SUidies Project (Hawaii ^i^^ is now 

fibld testing a one-yeaf^ marine science course for^Hawaii^s high ' 
s*chools* Study units are organized around the themes of ..the fluid , ' 



...earth, the living ocearij technology, and sociocultural studies. 
The resiilts of project^ implementation should be of interest to ^ all 
marine educators ♦ * ; ' ^' . , " i >^ - ^ 

/ . ^In coastal regions, all. the progr*ams -described in the ' ^ 
literature included sonje . classroom instruction 'and, made :^ie of 
field trips.lasting from several hours ; to* several days,^sort(b on 
shore and*sojne-at sea, Some^ school systems in Califbrnia (Lo^ 
Ang;eles County, 1977) maintain floating laboratories for marine 
studies "in their J^^^^ — Inlai^--sc)ioicrrs^ar^^ excluded from 



J marine studies because of their geography, however. Charli^. Snd 
Chiarld.er '(1971) have made a ^strong case for oceanography at the 
inlaiid .school, elating* first the awro^i^ of treating tl\e' 

subject as another Iab>pratory ^ ui ' ^^e diiJ i> ^eeendr-4k©~-need for' ^ 

. Consideration: of . ocean law, history, * pollution, climate moderation, .' 

' ■ •' ■ ■ . . . . ■.. '" " ■ , • ^ , , ' '■ 4' 

aM Other aspects of marine studies that make the t)cean important ^ 
to all regardless' : of proximitjr to the coast. Other authors have s 
.provided, techniques 'for fetching oceartogr^aphy without an ocean— 

•■ , . ■ ^ '^^ ' : r"1^^-^- ^ ■ • ' ■ . ■ ■ /• . 

Moutvic's'^''<1973) 'Ww.*"jar<pceano^aph/ and Baird's (1974) " • 

oceaViograj)hy i%^: swiirani^ for example. Trav^5ling exiiibits 

such as the Sea Lat m'obile i^^vfrbm the Mathematics' and Science / 

Cente/ in Glen Allen, Virginia ^Mathematics arid Sciejice Cehter, '1977), 

and the "tide pools" taken to "schools by* the ^New Ehgland Aquarium 
* . • • - » ■ " . \« ■ . . • ■ , 

(New^Ertgland Aquarium, 1977) providfe inland students with' expe^^^ 

encigs. simuiatins^^ean conditions, ' . • 

^Mamne educijSttion ^at the present' time is not limited to 

marine science. Recognition of the impact of the ocean on global 
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culture" and polities has resulted in the inclusion of marine , 

riiateri^ls in many aspects of the/ curriculum.. Charlier and-Ch^rlier 

C197,&) were/among the^ earliest, writers; to ''esjppus.e- ode^nology^ a^ a 

. * . * . " ' ' ' .' • ' ■ * ■ ■ 

liberal arts subject. ' Heitzmann (1975) has suggested me^gds by 

which (far maritime heritage can secure 'in. social studies edueation- 

a position tViat is appropriate to the. subject's importance. „j__The^_ . - 



ond' fascination- with the 



Journal of English* Teaching techniques ha's preser^ted materials 

witl:i.„which..:to „plan.:.^^^^ based on ma^fi's ^intiferest in 

' • - \ . \ ^ . 

,*x^sea (Kaufman; 1973). Art'.teachers may. 

JT . , • * ^ - • ' ^ < 

.include in their programs the mariners - arts of scrimshaw (Linsle^y^ 

■ ^ ' . ' .^v ■ ^ ' ' ^ • , • 

197<^) and macrame^ (B^lrthier, 1977), and thie choir director m^y . ' . 

. ' ^ ''^>- ^ • • . . ' ' . • ' 

teach certain rhytfims and lyric forms through the use ^ot sea 

chanteys ' (National Geographic Society, 1973) . " ' . V 

All of 'these multidisciplinary aspects of marine education, 
> r - ' ^ ' r/ • . V. • • * , • ■/ 
as wfell as considerations pi oiffehore oj^l, coastal zone management, 

-'"A ^ ■ / ^ ., " • \ • '/ ■ ' ■ 

f±sheriei3 regulation, lav' of the sea, and so oh^ are included *ln 
. comprehensive'' oceanic studies* such as the program' at McLean /High. 
School in McLean, Vi;r^inia (Dona;i-dson, 1974, 1977)^ In its- four 

r . < - _ . • 

,years^of operation, participants have been taught by instnic'tars 
from all departments of . the achobl*' They h^v'e heard artisans , and 



ambassadors frpm^any countries, aftd -speakers^ from the ndiitai'y, . 

'municipal, . and commferci^ groups using, the Chesapeake Bay. Field • 

trips hai^e focused at times oh maritime culture, history/ miarine^ 
■ . . - ' ■ ,' ' ■ ^^-3 ' ' ' , ' " 

.'■*--■' ■" ' \ ■ • 
sciences, or ocean recreation. Vieweci in"relation to other 'prograjns ; 

. ' , . ' * •" ■ .. . ■ . * . «? * 

described ir\ the . literature, the McLean program' represents '1:he 

mpdern view of formal marihe education in its most* comprehensive form. 



Marine education, of coiirse, may be .'aftquired withoutv'the • 
V^aid of a^schooi/ OrganiTiatiohs^ such as the Sea Explorers (Richard- / 
son^" 1977) and pHvate corpoi^ons such as. Sea- Camps, Inc» (Sea ' ' 

' ■ ' ' \. . . • ■ ' ' ' ^ • . .. ■ 

•Camps, 1977) '-dfrer' young people « th? opportiiYiity* to participate: in '^'^"i , 
marine-related activities JJiatja^^ recreationalj. in nature^ 

The New ^JersVy "Marine Education Association (Summer Sailing ^ek?nd, 
^ l''977)v5chooner. Inc.- (Schooner, 1977) and others have responded to , 

* the revived interest in the "Age of Sail by equipping vessels and^ 

■ t ■ ■■ ■ ■ . • <•• ■ , . - ■ ■ 

/. ' ■ • " , 

training l.a^n iii their ope'ratiqn. Old Mystic Seaport io- Connecti-' 

^ . ' ' . * ■ . ■ m 

^cut, Shxp3 of ' the Sea Museum' in . Georgi^j aftd the Mariners Museufn * ' 

xn Y:irginia are among public institutions' preserving .an5j illumi^a- 

, ting ouii mg-ritiine heritage (Lairig/ \9t74), while Sea World, Marine- ^ 
. ' ' ' ■ ' ' \ ^ . . <» . ■ . , ■ 

land, • and public aquaria in many/ m^jor" citie$ cater to oui' fascinar- 

* tion with'* the living thuigs of /3bhe sea/ Fipally, the exposure of" 
milli^ps Of people to the wondei^s; dangers, and* probl^s of |the 
sea has J^een accomplished .through: television sp^ecials, neWs media 
•coverage of marine topics, and popular fiction ard films. The 

* informiational and attitudes-influencing value of these'last. sources • " 
has not been docuinepted^ for inarine Q^ucatiorl but will be considered 

for their po'ssible .effects in a later section. 

/ / c . . ' ■ • • . . . ' ' . * 

Marine Awarenei^s Studies; . . 

•- -^^ . i- •• ; . ■ V. ^ ^ V ; .. : /. • " ^ .1 

* . ^ --.^^As we have been told on numerous occasioiis-, *we know 

moi^e ^bout;,^ the backside of the moW than we do • ■ . 

■ ' droj) of water^poxi^A^ us, and all living 

organismsV depend. for^sui5'ivalV(Slonim, 19^^ ^ ' / 

• . - In spite -^bf the number and variety^ of marine "education ' ^ 

experiences available, our coll ectivf5 igrior4nce about the world 



' ocean is acknowi edged in frequent writing^Jfsionim/ 1977; Goodwin, 
*" 1977;^ Heltzmann,. 1975). ^ It is difficult, how'eyer, to find . empirical 

■ . t ; . >. , * ' " \ r 

data to^' substah-^ate such claims'. t)nly three reports of marine 
^awareness assessments' were foujid*^ and two'of the^ are currer^tly' 

V. . ; ■ ■ , . . ■. ;, ■ ■- - ■ ■ . 

incomplete arid unpublished. In the single published referehce. 
Needham (1975) ' designed and .tested an instrument 'for med^uring 
attitude changes toward the sea among ninth grade. Samoan students. 
. His Results indicated . that those students- who had participated in 
the,Samoan Sea Study laboratory had ^significfantly (c<=. 01^ "improved" 

attitudes in tomparison with nonparticipants. Needham ''has reported* 

■ ■ . ■ , ■ • t>' 

that conceptual knowledge' and attitiides toward the sea ax^e^' "strongly . 
^ related, although scores of tlie same students on a general knoWlofdge 
tes^ were* correlated more. closely with region of residence than 
with program participation, ' ^ ■ • 

While Needham' s , study was coijcerne^ miinly 'with marine ' 



attitudes,, marine knowledge ^is the/focus of work being done by - ^ 
Maroia Leek (1977) at the University of Delaware. Leek;'s Marine 

> . ■ ' . ' ' ■ r ■ ; / ■ ■■ • ■ . 

Enyxronment Awareness Tests for grades 4/ '8 and ,11 were designed to 

' m ' * ^ * 

aSTsess the impact of some of- the Project, QOAST materials (Geens 

r , ♦ : . 0 ■ ; " ■ • : 

and 'Stegner, 1974). CoastayOceanifc Awareness S^tu^ies; (COAST) is 
. • a multidisciplinary resource, collection of learning experiences 
-from. which lessons may be selected* for infusion into existing 

courses, of -study in . grades K-12. Four states, 'Delaware, Maryland, 

New Jersey and, Virginia, participated in Ms. Leek:7S original 
^testing program, and schoolsHn other states have now heen invi,ted 

'to jqin in the study. Preliminary results in the four states using 



' thipty-question suihreys show mean scores of 42.66 per cent correct! • 

^^sk' . J . . ■ - ^ ' . : . ' ' • • V" 

► responses in grade 4^ 34.2 per cent ^ grade 8,^and 38..89'per tent 
•■*•"■"* • • 

in grade 11. These results have been interpjreted lby the Prpject ♦ 
COAST staff as ^ an indication of the n^eS for marine edutation> but 



until ther^ is a fonnal report 6n how the tests j^ere-^itJ^v^]^ and 
what conclusiDns jare'^drawh from^Jiiem>''''ajr^assess6^ their 

impli(iations is nof practical. a^ * . •* ' 

■ ' ' ' ■ ' ' 

. " An instrument, developed by Howe and Price .^(1976) combine's . 
attitode questions and factual items into ^:hree forms of a /fortyritem 

■ ' ■ ' ■ ■ ■ . : 

te^rt: The surwy has been fie1.d,.,te3tedy-ii^ tthy-t^fien midteeatern^^d ; . ' 
northeast^n states/, but^* results are not irjs^publishable form at \ 
tkis'time. Preliminary testing of 1723 tenth and tw^fth grade ' ; 

• /■ . . * • ■ . . . , # . *» 

sioidents in Ohio/ however, indiScates that the "Sulijects "did not 
have: a high level of understanding of thir information assessed/' 
The. authors apparently did, not analyze for total know^^dg^ and '/ 
to tai attitude scores separately, because only ixiiivitlual item S^^^i'^ 



scores are presented in the preliminary ^report (Howe an4 PriceJ 1976). 
The instrument includes items :£rom. marine literature^ history, ^nd . 

geograp^iy as* well, ^s science ^'^ Item scores may ir^icate which topics 

■ ■■ « . - * . ■ > .. » 

ai;e receiving little atterition in the formal educational^rocess^ . 

.Kut. lack of published -totaly^scores smd separate attitude summation 

limit:^' the-*lisefulness of the study for purposes \ of ^ gcftierdlizing 

about. the state of tlie ^rt, in marine- education.'* . * . 

^Assessment procedures, used in miarine programs are related 

' A / «. , .... J • " * _ ' ' ' t? 

to the purposes of those prograiniS. -Evaluation of academic couraesf 

;■ : / ■ ^ . • ; ./ ^ ^ • . - ; ■ ^ . v 

is used, to assess knowledge acquisition '(Giles,. 1978).. . Enrichment * ' 



. •yprograms \are''as much concerned witk affective as with colgnitive changes 

^ ■ - 0 ,. ' \ • . . - - ' . • ... 

in; pSifticipants, so their evaluation cbnsis.ts of attitude measurement 
and rat±ngs\ of-; the. experiences, \Lth -factual tesiing de-emphasized or 
delelfed*(R9.s^nberg,. 1977)v Recreational activ^^ti^s/ the mass com-- 
* • Tiiunications media, public aquaria, and oth^r similar activities provide 
. informal marine Vducatiofi whicW often goes unid^tified as. -to source ' 
. and^tinevalyatecTraJth regard to \jmpact pn* the learner* In gen^eral, ^theh 
one could expect to deal^^yith many kiriSlS' of evaluation pi'oceciures .in 
obtaining data atfout' marine awareness ' • 

Envirpninental* Knowledge and. Attitudes • - ' . , . . . , . 

' Literature in the social sciences abounds with rJsearch' attemp- 
• 'ting to relate knowledge, about a topic to atttitudes toward that topic. 

Only those s.thidies; dealing wit?h Environmental topics will be- r^rted 
. he^e,- since work. in. marine education ip ±n large pa:^. a form of • . 
^ envirbnmcntal/^ducatipn. ^ - ' . * © 

The present study proposes tD .investigate the relartionships 
. tbetween existing attitudes toward the ocean and knowledge of the 



^ mariae./e . Pcttus (1974) reviewed literaturfe (Hendee, 1972; 

Smith,' l973r.Tichenor, ^ aT., 1971)' which sfeemed to him to indicate/ 
•that' the diff erenoipi in the amount of scientific and other facts 
recc>i^ved*y persons. . . haVe: little effect on xheir attitudes toward 
the environment.^ Pettus maintained that .environmental .programs in 
^ schools couid still Ibe Justified' i/ such . programs" devote*^ more time 
and energy to Value and attitude development endless -toV the teaching * 
of specific fact^^ ehvironmen€al: quality.' 



On 'the_Dthef hand^ . a ntimber "of studies vd-th -cohsi'derable 
•geographic scope sftp^ort the existence of a direct relatlon-r ' . ' 

■ shj.p lieWen enyirignmciintal .Imowledge and .attitudes; In the United' ' * 
StatesrPerkel (1973) exa^ned the environmental knoi/l edge, and 
attitudes of ten'th and twe^Tth gfkde studJnts; in 19.9 schools of si:a^ 
far western aild five- Great' "l^kfes statcs^yand Bohl (1976) 'repeated ' 
the Study for students .in 270 s^opls in six mideastem,. four 
southwestern^ -and twelve plains and mountain staM;es.' Both.' au the 
reported similar outcoiies. For the most pal-t, students scored better 

^orSconceptual knowledge items' than on fac tail knowledge in 'environ-' 
mental 'matters, and ^t|:itudes te^ed to be favorable toward the ] ~"\ 

.environment. • Ai!^ 

Perkes (1976) later analyzed his data' further by randomly ' ' 

selecting JOO of ^tAe, Students ^coring iii the top ten per" cent and . 

100 of those in. the lowest ten per .cent f br 'a comparison of thei> ■ h 

QAvironinental attiWes. fes , results shpwed J:hat . \ 

. (cO • There are significant^ . * , 

attitude responses of high knowledge and^ ^ ^ 

. * " • ^ Iw knowledgQ scorj^s. 'in general/ high '4 \ . > - 
. sc(M:ers^ tended to have more, positive ^ 
,^,environmei^al "attitudes than .low saprexp^ * « 

(b) KLgh know4.edge scorers, were less Variable * ' 
in their responses than low knowledge scor^. 



{c) General envirenmental' attitudes which do not 
indipate" ait "Sventual behavxi^al change tend \ 
;to.^be vieWed\ipore positively 'than those 
'i.tems which require personal commitment and 
. behavioral ad jiastmenf. • ^ . 

*, ■ ^. . . ■• < ■■ . * . ^ • 

(d) Low 1. ledge^scorers. were less ; interested in 
p^rti jatiori in *^nvil^onmental .decision-making 
than iiigh knowledge scorers. / Hp. l). m 



IS • •. ■ .. 



• The result/ of_ studies by Ejiers (1975) in Australia and Rfchmond ' ' ^ . 

in' England were mo^ respects similar tS^Hdse^ reported / v - \^ 
^ aiove, ' With ly^cJimond making ihe distinttion that tfonceptual knovd^dfce 

■! ° ° . ■ - ■ • • ■ - •. * 

correlates, more strofigly with' attitudes than does "factual knowledge 

Other^/research .has appij^^yted^on.a^jnaller geo,gW^^ 
the question of, Vhether environmental knoWl^ge is relat^ to environ- 

mental attitudes. In geriferal, most of* these .studies had similar • - 

results. Hollingsworth and Cohen (1972) tested 'high achievers' . 

attitudes in comparison with those, &f low achievers , in* seven Indiana 

h.i^ schoo^^, and /found that those who knew more c^rftent had 

-"m^irkedly different" attitudes .(stronger and more positive) from 

those who knew -little. G€orge^*(l966) noted a 'significant attitude 



change, after hi^%iupli* of high, school, college, and adult subjects 
received instructicm ia conservation education. JEn North Carolina/'^ j 
Hounshell -and Liggei^ (1973) foui^ a vj:elatively strong correlation ^ \^ 
(i^0;6) between subjects' scores -o^ the knowledge and attitude ^ 



^v!;^*^^ of their Envrlronme^al Knowledge and Opinion Survey (EKOS) . ^ 
TKis l^d the authors to "postulate that . . ^ / 

. • • ■ ' - • ■ / ' - T 

\ . i . one .Viable approach to creating donstructive environ- 
mental attitudes a5)peaL3;s to /be through providing knowledge 
about man s> environment ahd^ his role in the environment* ' . ' 

I to the- student. ^' This^ woi^ld lead one' to /Believe that a * V" 

w.ell-i§tructui!'ed, well-pjaniied approach tjo environmental 
education win yield positive attitiidinal changes, (p. 30). ' * 

' , \ ' ■ / ■ 1 ' ' 

. The.substitutipn of ^'marine" for 'environmental" in the 

y ■ ' % o ^ • . • ^ 

aastxsentence of the HounsHell and Xiggett quotation produces some- ^ 
thinj'g of ^a poli^cy statement for the marine educ^ tort Mnde^ed^^ the ' 
movement to^jrard extending- marine education parallels early environ- 



I ■ , , ■ • II i • ''* 



^mental educatidn.thrustg in. it§ emphasis on providing' Jknowledge' of < 
ythcj subject as a basis ^or.establi-fhinjg favorable atti^des toward 



yactpfs Rfelated to Environmfental .Knowledge and Attitude>^ 

* ' The present study has ^attempted to identify reJlationships 
exist;^^ between knowledge, attitudes, proximity to .tnc ocean, 
and %he :^arinfe-relate(l experiences students xjavS" had. * Mainy pf th^ * 
authors«^who- have assessed envirofimental k^owlddge level, ^tnd atti*tude« 
ai§b have attempted to coirelate one or bo^th sets of attributes *' 
with" sohae indep^dent variables aipong the ^population. , Jor th^ / 
most part these yariableis h^ve consisted Qf. sex, agey.residence, " 1 
• achievement^' or socio ecionoroic status. Moyer (1975)^ for^?c^inple, 

lias investigated envifronmehtal knowledge and attitudes 'of high 

' ^ ■ ■ . V 

school seniors in relatxon ,to^ several school factors. "His results 
failed .to reveal significant correlation between alltitudes "and grade 
pbiijt average or socio'e^conomic status. '.Some significant -but low, 
correlation was noted between the affective test and science 
grades, while cognitive test, scores correlated hignlv. with grades 
, ia science and social^; studies. Mayeb concluded that wherever these 
Students have formed their attitudes toward the environment,, as 
measured by .the SEAT (KLeinke ajid Gardner, .^1974)^ they are not 
Keing influenced to any great; extent in tjie classroom.^' On the 
other hand,' if /the studies relating knowledge level to attitudes are* 
reliable, perhaps ^foye]^^study should be expanded to jjiclude 
possible correlation af attxtudes with other knowledge. indicators 



Dcsxaes science gradd^ and CPA.! Miller's (1972) research on .pre- 
adult atti.tudes toward, envi^hmental conceras,. indicated that ' • - 
attitudes begin td foxm in the primary;, grades^ aM become almost fully 
ped In high sChbbl^ tut nowhfere did^h^^^ndicate tfiiat schcfol ' 

' ■ . . • ' • ^' 

factors were yre sponsible for th.is development.. ^ 
In a study of attitudinal patterns associated with conservation 

• ■■. ■ • ■ ' " 'j^ , 

Hoover, arid Schutz (I963) found that conservation' attitudes were influ- 
enced by a number of factors/ .including a pesson s cultural beliefs 

- "^v - ■ ;■ ' s : ^- ■ ■ . .■• 

and his concept pf'sucK things as individual liberties aiid -democratic 
principles, Lafcey si ^ (Hoover ank^chutz, I964) comp'aring. the ^ 
^ conservation attitudes- of science and non-science majol's indicated 
that the difference bety^n the groups waes si,gnifi cant "but so flight 
•as to . be 6f no practical", significance ^ *<; • - 

Age factors ardvoften- consid"ered in attitude^ studies as 
well, thoQgh at times the effect? of incr^a^sed knowledge and ' 
maturation confound age 96nsiierations.^' P^erkes (1973) and Bo hi ^ 

(1976) reported that twfelfth graders scored higher tKan tenth' 

• ' • ' ' ' " ' ' - " * • • ' ■ ' • • 

graders, on environmental knowledge, "Tjut environmental"* attitudes > 

were unrelated to grade level. Similarly, George '(1^66) fouhd ' ■ 

. . ■ ' ■ 7 ■ * . ■ ■ ■ , - *■ ■ 

ttfat among high school students, college student^,* and adults 
(not necessarily college graduates),, -the adults held conservation 



■J 



attitudes that were significantly, different from thos(tf of the 
other groupsv In the National Ehyiromnent Test (Lynch atm Chandler, 
1970) the CBS news poll took a 'nationv^de sample of 450 subjects * 
aged sixteen or older. Highest scores'were made ty. those in the, 
group aged 30 to 44, Pettug^^ -(1974) sfutiy showed that the age 



of teachers waSvsignificantly r^el^ted to specific environmental 

" . • .' * ' . , ■ ■ . • * 

artitudes. His Senile II, labeled T^e need to prepare "fo.r the- 

future^ elicited high^ scores^ froj; younger teachers) while older 

teachers had more- favorable' attitudes on Scale' III. -"jThe n5Bd" for 

policies ;ai& controls to prevfent environm^jfrfaJL pollution arid 

degradation^^' Pettus intfe^reted these: secures as indications that 

; older people ai^^more practical f about what cdn*be done for the> 

environmehj< and 'feel less" df'a; need to ensure a quality Environment 
» ' • ■ . ■ ' '* 

'for thxi fjitjure; , ^ - ' ^ 

• . Sex as a factor jinfluencing.enviromnen^ai^ knowledge a^ 

attitudes haS.^, been invest ' gated ds part of most' of the; works 

previously 'recsrdewecL i^The teachers in Pettiis' (1974) study differed 

' in theiF attitudes toward those environmental issues having to do 

• ■ . L " ':. -^X- ^ • ■. ■ . V* 

ft ' ■ ■ V ' ■ ' 

with The need;'for policies and controls to prevent environmental 
pollution and degradation/ Male teachers approved more of present 
policies and controls Vhiiei*emale teachers favored more 'numerous ^ <f 
and rigid controls for preserving the environment. In many of 
the gtudies (^uch as Ljmch and Chandler, 1971) males showed 
sxg^ficantly grqater environmental knowledge, but the studies 
dealing with attitudes as well (Perkes,. 1973; Bohii' 1976; Richmond, 
.1976) rwealed no -relationship between sex and environmental 
attitudes. In this respect one additional istudy differs markedly. 
Hounshell and Ligg^t s (1973) survey of sixth gracjers in North 

)res 
:ti tudes 



Carolina npted^o significant differences in knowledge score 
based on sex, ^but' females scored Mgher on environmental art 
at the .001 level of significcWice*. ^ The^limiteji scope of the North 
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.Carolina- study in comparison to the'other investigations and the 
maturation level , of sixl:h graders in gerieraX are "presumed to account 
fov these dif-feftenies. ' 

Community size and geographic location have been shown to 
be related significantly to both environmental Imowledge and atti- 
, tudejj in the stu;iles of Perkes , (1^73), Bohl (1976), Richmond (1976), 

Eyers (1975), and Hounshell and Uggett, (1973) . Both of these 
•• demographic factors are- apparently important determinants of / 
responses to 'perceptual questions such "as yL<fentification of the most 
serious pollution problems and how much can be done about such 
problems. Erskine's ,(1972) summary of environmental itenji?' in 
national polls indicated .that in the United States eastemcrs were ' 
most concerned aboi/t air and water poUution, ' and southerners were 
least Concerned. Vln the midwest, uncLean wa^er was the primary 
issue, while aii^paUution wa^onsidered the worst problem in the , 
far west/ S.x>burban dwell^s were more aroused over environmental 
degradation than were residents of big cities; 

In this study some of the same demographic- variables' were ' 
considered in re3.ation td marine knowledge and attitudes. Additional 
populai-fon characteristics in the form of marine related experi- ^ 

onces were consiaered in-order to extend the list of possible 
H "'^ 

predicjfcr variables for marine education purposes. Of particular " 
interest were those eicperiences which could be (^ed by individual-^-- 
as knowledge sources and therefore might serve as possible attitude 
sources. IVb authors (Perkes, 1973j Bohl, 1976) have approached 
this problem by including in their surveys a perceptual item asking 



Students to identify the soupce of most^of their knowledge' about the 

environment. AbouV 60 per cent of ^ the subjects in both studies 

,i " • ■ . ' ' ' 

selected sources outside the school (media, "discussions, self- ' 

education) as the most important knowledge source. • Fewer than 40 

J " ^ • f • • 

per cei* ^«hose school-related sources, ^and of those subjects- less 

' ■ • ^ ^, _ . 

than seven per cent listed "special environrtental courses" as a 

J » 

primary influence. Neither study indicated what proportion of the 
subjects had actually taken such a special course, ^oth authors 
concluded that media sources do have an important roll 'in the acquisi 



.(k 'ir 
have 



tioh of environmental knowledge. These findings may h^e a direct 
application for marine .education: if i^ fact a "special course" 
in marine studies were not important as a Imowledge sourpe, 
'the transmission of marine information might(best; be accomplished 
by other means. ^ This study will expand the technique used in the 
foregoing works, in hop«" that experiences influencing marine 
knouledge and attitudes may be identified and used. 



Summary ' \ ^ 

' Marine education programs in the educational system exist 
In various forms accordinig to local environments, student ^'ge antf 
preparation, existing curricula, and .teacher initiative. While 
most programs are based in the sciences, there is a trend towa]^ ' 
a multidisciplinaiy approach combining the arts, sociar studies^ . 



^-sci-en^resTjito^^ integrated pLctur© of the* ocean ^s influencie 



on human, e^stence. 



• While It is^ suspected that Americans in general know little 
''about the (Jce^n and its effects on mankind, empirical data to that 
effect ar6. not readily available.. The few' studies attempted 'through 
tftK^g^chools were incomplete at the' time of "this writing. The effect 
of informal marine education,: throu^ recreation, the mass communi-^' 
cations media,, and public institutions such^as iSea World, frequeyntly 
goes iinevaluated.* ' * ^ • • - 

Oceanic knowledge, in whatever quantity and acquired by 

• * * ' >*> » ■ . 

whatever means, may be related to the oceanic attitudes of individuals 
Research in other areas of environmental concern indicates that" such ^ 
relatiStaships are not uncommon, but neither are they indisputable. ' 
Oceanic attitudes may result ff-om, ^combinations of demographic Variables 
*for there are a large number of factors th^/ influence environmental • 
^^titudes in general. Identification of oceanic knowledge sources 
may provide dlues to the origin of oceanic attitudes. 



- . CHAPTER III 

^fCETHOMLOGY - " 

Ov.erviev ' ' ' 

This , study consisted of the development of 'an ins tt*ument, 
collection of data arid analyses of the' data obtained^ to answer the 
question: For Virginia s tenth grade ^Students, what marine-oriented 

experiences are related tq knowledge leVel" and uttitude. set regard- 

' ■ ..... ' " ■ * 

ing^jjome marine topics? cBecause 'pje^ximity to the ocean was con- 
sidered to be a . likely influence on the attributes mea3ureji, 
stratified sampling techniques .were, used to make possible the 
sepa'ration of survey responses , from' coastal and' inland high schools. 



Ji!he responses obtained from the two geojgraphifc ""areas, were analyzed 
separately-4:b facilitate identification of similarities and . . 

differences between the two subsamples on the attributes nfeasured. 



Subjects ^ ' ^. 

Thjf^sample consisted- of 82S.tenJ:h graders selected, from \ 

<\ • ' 
coastal and inland high schools in Vir^nia. The tenth, grade 

■ ■ / ^ . ; • - . • ^ ^ : . 

level was Selected foi* the study for several reasons. First, ja^ 

■ ■ ■ ■ y . • 

review of the lltefaturfi suggests* that there is a direct positive 
relationship between knowledge level and positive attitudes • ' 
tpvrard. the environment (Bohl,- 1976 J Eyers, 1975J Hounshell and . 
Liggett, 197c3J* Perkes, 1-976; Richmond, 1976). The cour^sife v/ork 
most likely to provide information "about ma,rine' topics- is, a series 
of^ourses (geography, eartji science, and biology) that in tno&t 
? 22' , ■ ■ - 



Virginia school systems is completed by the end of the tenth grade-. 

While none of these courses is specifically Required for high school 

.graduation in th*e stg,te, many students elect to complete required 

credits^in science, ^d social' studies as early as possible in their 

"secondary school careers, . The availability' o^. thi» listed courses 

' ^ • . ' ■ ■ ■ * ' ■ . . " • 

in grades^^ight through ten frequently results in their being 

«• 

chosen to .meet credit requirements. If these 'courses should be 

' ( ' ■ * * ^ ■ . • ■ .* 

major soui^ce of marine knowledge and therefore aix influence on ' 

marxrie attitudes, surveying the Sample near the end of the t^nth , 

grade vas^considered to/provide optiraqm op^rtunity for recency of 

exposure and maximujn retention of marine, information. 

Ih addition. Miller (1972) has* reported that \he pattern 

of eighth grade attitudes toward environmental issues is not signi- 

fi^cantly different than those of thp' adult population." Therefore, 

assessment of attitudes among students in the eighth grade or beyond 

could provide insight into the attitudes- of adults,, Finallv^ 

Virginia students, are required by laV to remain ih school until 

they reach the age of seventeen. Most tenl^f^grade st*udents are 

fifteen or sixteen years did, $0 samplirtg^at this level should *!- 

include somd of those students who are fiptential dropouts. This 

would help to- prevent ££ bias toward . the more academically oriented 

istudeht^ who might remain in higher grades. ' 

». • " ■ ■ , * ■ . ■ ■ • . " ■ ' * 

* The target population was sampled in the following' manne^: 

the Code. of Virginia (1950), Section 6f.lr>T3.Z, defines "Tidev/atcr 

' ' * ^--^ ■ . '> • ^ ■ . . " 

Virginia, as including those munic±pali ties to the right oi^ the 
line* shown on Figure 1. Based on this division of the Commonwealth, 
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llfi J 
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. two lists of secondary schools^ (coastal ani in^and)'"^^ developed, 
and- fifteen schools from each list were randomly chpsen'to partica- 



pateinwthe study • Four schools originally invited elected not to 

• • * . \ • • . '. ■ - « 

participate and were subsequently replaced by alternate sci^ools 
chosea in i:he same manner frbm the same geographic arta. The 
schools thus selected included twenty-six public? secondary schools, 
one school for military dependents, one coeducational private 
school, one predominately male and one predominutely female private 
Jboarding * school.. Within each school a coopera'^lng teacher* Identi-' 
fied by the principjil was instructed' to select <a class of about ' 
thiHy tenth 'feraders. representing as 'nearly as ppssible the entire^ 
range of ability levels in •that gra^e. These^ students served as' 
the sample, for thb^^study. ^ Appendix A containis^ a list of participA- 

ting schools, and. Figure 1 indicates their di;3tributi9r across 

■ ^ ■ ' ' . ' ■ ' 'I 

tlie state. ' . . 

t 



Instrument Development' \ ^ v ^ 

Th^^urvey-of pceai[iic Attitudes and Knowledge (SOAK)^ is a 
three-part instrument designed to identify the Inarine-Hlated 
experiences- students hkv6°.had and the marine attitudes they express, 
and to determine the students' level of marine knowledge. The 
Marine Experience Profile, Part I of the survey, was,, constructed by 
thre. auth<fr usln^i terns' from her. own experience and from two other 
-SjDTjrces. First, an oceanography class in Roanoke County, Virginia, 
was asked to^ produce a list of all the factort the, members felt 
had influenced their knowledge or attitudes about. the"ocean> This 



26 



^ . \ ' ' ^ • ■ . • 

^ ^ *list\was then broadened by inclusion or dther possible experiences 
* ,.as dejpcribed^in workshops and gen.eral sessions at the 197^7 convention 
^,.of -tiie National Marine Education Association, Of the sixty item? on* 
v v-rthe twerity-Cxght required a yes/no response 

jjidicatingVwhether the student had the experience. Remaining 
questio.ns»r6bed the degree to which the studeiit had participated- 
;^...>in certjEuLn activities. Finally, .the e^qje^'ience^ were grouped i^ to 

• ten categories and students were asked to arrange these in order 
^^^^^f their importance in- helping them to learn about the 'oceanv . 
^ . The remaindero of the Survey of Oceanic.Attitudes and Know- 
ledge (S(3AK) was. divided into two sections for the separate assess- 
•-ment of attitude^^and knowledge. The attitude section. consisted ^ 
of fifteen statements about the, importance of the ocean and man's ^ 
,use^of the ocean, to. which students respdnded on a five-step 
Likert 'scal.te (strongly agree~tp strongly disagree) . ' ^ . " - " - " 
' . , * The knowledge section (Part III) of the, SOAK: was assembled . 
from a pool of over two hundred items> including many constructed 
by the author and others identified, from the literature- (riouri;shell ' • 
and Liggett,. 1973j Howe and Price, 1976f Leek, 1977j 'Richmond, 
i976). Items xere pategori^ed as to-whet^ier their 'content 'dealt 
vdth the ocean as (l)^ a chemical ^edium, (2) a physical sysiEem, 

. - ■ ' . • ■ '* - ■ ■ : ' : . • . " 

(3)' a biological community, (4) a political interface, ' (5) a 
cultural influence, or (6) k tlireatened re:?ource. 
' J' In order to limit the length 6f the entire instilment And 
facilitate ^admixiistration. during a single class perfod of at least 
' - forty-five minutes, multiple forms of the knowledge section were ■ - 

■ ■ • '. « . ■ « 

- ' ■ ^ , ■ ■ " ' ■ • . • •• '■ " 
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*■ ^ • 

.. . • ' . y - 

developed. ' Forms A, B, and C each contained ^enty-^ive- questions - 
divided among the six item-c'ategoiaes "^s shown, in Apperidijc B.. Six of 
•'the items were ;^coramoh to all 'three forms as a method of comparing 
response patterns' of subjects taking liifferent forms of. the test. , 
The use of complementary forms permitted data collection on a 
larger number of j^tems than would have been possible on a single 



r 

test. 



. Sxnce it was expected that i^some' items would be shown in 
the review^ "process or the pilot study to be invalid or- nondiscrimina- 
tory, For& D.was developed using twenty-five ^^spar^" questions that 

^ could be used as replacements. . . The Complete SOAK instrument package 
was presented to twelve ;revie^rs for critique of content, relevance, 

" item constmcti^n, and appropriateness 'for t)ie population. 




reviewer was also asked to indicate which responses to -Attitude ' 
it£ms tht^y would considexi^'^'positive/' Pdsi^ve attitude\respons^s 
wei?e defined ftis decisions based ^ppn knowledge of ecological ^ 
principles^ [political and economic feasibility, envircmmental 
stewaxdshipj of any ^combination of^ these factors. /4 list of 
reviewers appears ^in Appendix . C. 



^ . Pilot Studies ^ 



; o The Survey of Oceanic Attitudes and Knowledge was field 
tested, in November,. 1977,, using a heterogeneous class ^of tenth 
grade "students in each of -two Roknoke County, Virginia, high 
schools. -On ^the basis of the fe suits of this test, several item?; 
were jieleted from-F^flte A, B, and C and* replaced with morev 



discriminatory items froms\Form . Other* items indicated by student * 
comment^ to be confusing or misleading were revo'itten, ^. 



0 



" ; ^Th^ revised by eight of the 

,i^^|ewers'^and tested again in Becember, 1977, with ' four clas^es^f ^ 
inland students* find one. class of coastal tenth graders, Sjoidents 
were asked' to write comments about items ^directly on the survey^ 
. forms, and several students frbm each class were .interviewed by 
the 'kuthor or iSoopera ting teacher following the survey administration 
to obtaJbi furtherv comments on the instrument. 

FinayTns t rumen t Form ^ ' - . 

— — — ' — : - 

Following^ the pilot studies ^t he SOAK was prepared in its V- 

final' form. Only minor revisions were, necessary in the Marine 

Experience Profile (Part I), these largel^ taking the form of . 

^ < , ■ • I 

grouping iti^s into categories of experience and altering some 

choxces in the "degree of participation" items. ' 

. - Part* II, dealing with alitltujjeg, underwent majpr revision. 

First,, necause the "neutral choice of answers created the opportunity 

for students to respond without considering all ojitions.,^ the 

neutral,, chbice was_eJiminated!,at)Jl .a. four-point scale (definitelyg^ 

agree, "tend to agree, tehd to^ disagree, definitely disagree) 'sub^ 

stituted for the original five^point system. Next, three iterp/ 

were deleted ^as being too* strongly based on factual knowledge. 

finally, ; remaining ijems were rewritten to avoid ambiguity, leading 



phrases, and multiple concepts. Of the fifteen attitude items on 
th^jfinel survey forma l twelve were ^constructed by the author. 
" ^ife'^'Sources of other items are gi^^^n in Appendix B. 

/ . i . . . . , * ■ 

; - * Tlie knowledge section of the SOAK, Part II. was reduced to 

J • . • ■ -^^L 1 " • » 

• • I . ■ ■ ■■■>'' ^ 

i three forms £^nd additional items written to fill the item /matrix 
..gaps pro^ufied by deleted- questions* 'Some items werei moved jfrom 

■ - ' - " / i 7" • ■ ' V 

one* f orm to another in an kttem^t to make the three forms fairly j 

\- .1 > ■ ' • " 

equivalent in level of difficulty. - Comparison cf fonns was made 
on the basis of mesjijloiowlegEgfe scores .and standard deviations on ^ 
each form in the-^egond field tiest. Appendix B shows the sourpes 
of knowledge iterjs'' and their distribution by category on all forms 



of the instrument. The Survey of Oceanic Attitudes and Knowledge 
appears in its final form as Appendix D. , 

• ' . . ■ , f ' . ; * ■ % ' ?' *^ ' ■ • 

■ / ■ • * ■ 

• ■■ / ■ . r ■ . * ■ / . • • r- ., 

I 

Instrumervt Validity? and Reliability * ' ^ 

■ ' ^ ^ ■ " " i ^ : ■ " ' -"^ 

• The' prece^ss of review by Qceanographers^ afirine edil^ators, 

•■ . . ■ . . ^ ^ ^ " ' 

and high school teachers was intended 'to evaluate and enhance 

, ■ ' -y ■ \ ' \ . — ; . . ■/ 

the content validity of the- instrument.- In addition, the appropriate- 
ness of the language and content of the' survey was a^essed directly 
through field tgst appraisal hy students. . * 

- An itQm analysis was performed 'to examine the .relationship 
between scores on the^wenty-fiy^question knowledge section and 
t'he number of personis choosihg the correct answer to e&ch i^em. 
For the most part, only >^those items having a correlation coefficient 

■ ■■■ ^ I 

wgreater than^or equal- to .30yere included i?i the final instrument. 



In a 3&fnall .number of cases tl^ems 70, 86A,g^87B, 75C)„ content of an. r 



■ ■ * ' . ■ ^ \' • / ■ - • 

tl 

item was considered by the author to be so^ vital to marine awareness 
that' the item was included in spite of a low cdrrelation coefficient 
in the pilot st^dy analysis. A* metjsure of, the intenkl consistency 
of the knowledge portions of the purvey was given by a Kuder-Richard-r 

*..3on formula 20 reliability statistic (f^rguson, 1976), and reliability 

\ " ' ^ 

orf the total instrument package was determined, by retesting the 
students; who had taken^he revised form of the survey. Retesting ^ 
was done one week;^ after the survey was first ^ministered. 



Data Collecting PrQcedjjire ' • ^ '2^ ' . 

In December of 1977^ principals of the high schools chosen 

• . - ■ • ^ ■ • ^ ' • ■ ' 

for the sampl9/were contacted by mail and invited to 'participate 

in the study, A self-addressed post icard was enclosed for the - 

reply. Principals agreeing to ^ paj^&ipate wer^ asked to name from 

within their ^chools- a„' cooperating teacher to whom materials could 

be sent. The purpose of the study was then explained in. a letter 

;to each cooperating teacher, A desoripticn was. given of the type 

of class to be choseh^ ancl'^ ^^epljr post card was provided to 

indicate how. many suryey forms would be needed for the class. 



Copies of .the introductory letters and) reply cards . are fouhd^ in 
Appendix E, 



O CLllVJ. X C 



In mid-j£inuary of 1978, survey, materials were mailed to 
participating schools* • In addition tc copies of the /Purvey and 

o * ffn / 



answer sheets, materials- included a list of specifi^-^ instructions* 
for administering the survey and' a General Information form 
requesting demograjihic characteristics 6f- the school population- 
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* .■ •. ■ 

^ (Appendix F). Pencils bearing thq SOAK-78 logo were enclosed for 

^ * Student^ to keep .after using them to complete the survey, and stamped 

envClopes were provided for the returryof the completed answer sH'eets. 

J Teachers were asked to administer the survey during a single 

- .. ' ■ . * \ . . 4 

cl4Ss period no later than, February 10, 1978. School closings caus€id 

• ■ ■ • • * • .. .*> 
by winter storms delayed the receipt of many answer sheets, but 

■ . * * ^ ? 
schools not respqMing by February 20 were^ contacted as a»reminder 

• that their forms- had, not been received, * 6y Ma,rch 15, all thirty 
schools had returned answer sheets. 

Analyses of Data 

; The" independent Variables in this study were the ten cate- 
gbries of .marine-related "e^cperiences, such as movies with marine ^ 
themes, recreation at the beach, *ahd ocean study ci^asses. The^ 
# relative value of these variables w^s determined by the respondents^ 

'ranking of them on the Marine Experience Profile -(Part I of 'the 
- - -SOAlj), Sex, jrace^ and the two^residence classific^tiores, coastal 




and inland, also functioned as independent variables. Dependent 

variables, were the students scores (number correct) on the knowl- 

^* ' . - ■ / 

edge section (Part III) of the survey and their mean attitude 

scores from Part !!• 

in preparation for data analyses, answer sheet data were 

reviewed upon rece4.pt. An identifying school number was* coded onto 

each sheet, and positioning of other identification ..dat^fwas 

checked and corrected if necessaiy. Answer sheets on^Mch no test 

form was indicated and those, bearing olrvious diagonal designs in <^ 
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the ten-choice section were- deleted from the. survey results as 

I ^ . •' , ■ ■ \ . 

being invallJL. The remaining. ^Sta were then trans feyre^;, onto 
computer, cards for later aina'lys.es using subprogriams of the Statistical 
Package for the Social Sciences (Nie, et al., 1975). Characteristics 
of the sample schools, as pWvided on the ^General InfS^anation, form 
^ returned by cooperating teachers, were compiled into Table l.\ 
/^Initial analyses of the three parts jf the survey were 
designed to determine knowledgdi scores; atti" :de scores, and ranks >, 
for each of ten categories^ of mrihe-related experiences. Knowledge, 
scores were computed by counting the tptal number of correct answers . 
to Items 66 through 90. Twenty-five wis*. the possible score. Because 
the knowledge, section was administered in; three forms, a check for" 
form efjuivalencs was made by meexis of phe--Wa^ aifaly-ses of t-ariance 
of the me.an' knowledge spores on all. forms and on suJbscpres' computed- . 
using the responses to^the six items (item. 66 through /l) which were . 
common -to all f6n^^ The distribution of frequencies for each 
response fo.^the six common items on all foilns of the SOAK waSv examined 

'by a chi-square analysis. ' ^ - ; 

■ r 

Attitude scores* were produced by calculating the mean 
response (ranging from one tp fottr) for attitude itema^l^jf 1 ^thi^^^ ^5'. 
Responses to. litems 52, 55> -59, 60, and 64 were reversed for this 
comimtation (1=4, 2=3, 3=2, 4^1), /.since these items* required an 



"agre<^^^ response to "indicate a p9sitive marine attitude, whereas 
all other items in SOAK Part IP liad'*^^ indication 



of a positive attitude. 



TABLE 1 



SUMMARY OF GENERAL INFOFIMATION 
• FROM COOPERATING SCHOOLS , 



Characteristic 



Choices 



Number 'of Schoo^^rf 
Coastal Inland 



School enrollment 
A roil ieinred 



Popnlation seirv-ed 



Sui^ey given in 



(a) 
(b) 
(c) 
A (d)- 

(a) 
(b) 
'(c) 
(d) 
(e) 

'(^) 
•(b) 
(c) 
(d) 
(e) 

(a) 

.(b) 

(c) 
(d) 
(e) 



more than 1500 
1000 to 1500 
500 to 59J9 " 
less' than 500 * 

^SbTge city >^ 
suburban; area ^ 
jnedium^sized city 
town 

rural T^rea, ^ 

upper. class 
jipper middle class 
middle class 
JLower middle class 
lower ^lass 



Jcean study cdiirse 4(a) 

.. .. .. : (b) 

• ... * ^ 

(c) 



sciier^ce cla:s3 * ^ . 
social studies class 
language arts class 
mathematics class^ 
other (entire tenth grade). 

iri'at least one feeder 
school ' 
in tlie school,, in or 
-before Grade 10 ' ^ ^ 
in the school. Grade 1% 
or.12 » > . : ' . . 

not at- all in the school. 



'5.- 


1 




■ 3. 


4 


7 


2 


■4 


0. . 


•• 0 


8 


2 


2 , 


1 


0 


2 


5 


10. 


1 


0 




2 


6- - 


7 


4 


6 


0 - 


0 










If 








0 








0 


1. 


1 ' 


0 



1 

13 



"15 



Total ,N-= 15 .Coastal apd 15 Inland' 



•b: 



Column total = l6 for.irtland ocean study .courses because one school. 
indicated*both choices a And d. . ' 



.\ Fdr.each of the 'experirence categories ranked :Ln Items 101 

through 110, a mean rank was o\)t.aine4, and based on these ranks a 
"Scale of Perceived Influence**' was constructed for each geographic 
subsample, showing the order of importance of ea^ type of - experien^^^^^ 
as perj:Mvedr-by-thp^roup, Stepwise multiple regressipri was usqd 
to determine the degree of linear dependence of knowledge and 
attitudes upon the ranked experiences. Within the i^anked categories, 
those specific experiences which were of particular interest because 
of a substantial relationship to knowledge or attitude scores were 
examined further. ArbitrariJ.y it was decided that variables -. 
accounting for at least ten per cent of the variance in knowledge 
or attitude scores werie important Lnough for separate stepwise 
regression analyses. Since these items. were the ones that had 
l?een combined into the categories of experience in Items 101 to 110, 
the S|^ond set of regression equations was simply a more ^specific 
identification of experiences related to warine knowledge or, . ' 
attitudes. 

Demographic variables in addition to residence /also were, 
considered as havinf possible relationships to marine knowledge 
and 'attitudes. Accordingly the raain and jLtteractive. effects of 
race, sex, and residence classifications on knowledge and attitude 
scores were examined by analysis of • varidnc^e. '' A 



"^n^lly/ an overview of the types of responses .to attitude 



statements ami item categories within- ^he k nowledge sec tion provided • 
_Jf5i9afionslbf speci^ic^^^^ toward marine issues ^nd identified' 

' areas strength and. weakness in marine-related subgejct matter... SUch 
inforrfiation may prove to bTe of Value in the imp.lementation of marine 
education progr^ams^ , • 

- Summary ' ( ^ ' •• 

The Sui?rey of Oceanic Attitudes and Knowledge was developed 
as a method of measuring marine, knowledge, and attitud^es of'twith 
grade students and relating those attributes" to the students' .marine 
experiences. Pilbt stii^es provided information on the validity ' 
■of the survey items, the suitability of vocabulary and format, 
^ equivalence of fonns, and tesk^retest reliability. • Content validity 
was evalua,te<Lby a panel of .reviewers in.Hads-related to; the study. 

Fifteen coastal and fifteen i?xland schools in. Virginia were 
randomly selected as sources of subjects^fbr the study. Principals 
identified a cooperating teacher ih each school to administer the 

LT^n graae ^ 

sample schools .returned usable data, \ 

..Preliminary analyses of survey responses determin^^d ■ the 
practical equivalence of the three. Mjrvey forms^ Knowledge scores 
were , subsequently totaled, attitude ^i^^n^^j^re .gcrierated, and -the ' 
relationship between the two attributes'l^ras examined. To fulfill' 
the major purpose of , the study, the marine eN?periences of the 
students were considered both specifically , and as ^experience 



survey to a heterogeneous cHss of tenth grade '^stut^^ents. All of the 



categories. in rQlation to marine attitudes and knowledge. Demo- 
graphic variables of race, gex, and. place of residence also were' 
examined: in relation to - the dependent variabiles • Finall^, the ^ / 
subs tantite* nature of student responses yas analyzed to provide 

baseline information. cn areas of strength and weakness in overall 

• . , ^ ■■' ■ ■ . ' . 

marine awareness* of the group.. 




- CHAPTER IV ^ 



- RESULTS .<-,- .- i 

• . • - • .■ * . 

. A total of 825 tenth grade students was. surveyed in the thirty 
cooperating schools using the Survey of Oceanic. Attitudes and Knowl-* 

edge (SOAK)v 'Data for thirty-eight students (4.5 per cent)-were^ 

. '■ . ^ . • 

elimijtaated from analyses because answer sheets xirerie improperly pre- 
pared according to previpusly discussed criteria/ Of the 787 stiidents. 
whose data were "actually included in the analyses, '^ 366 were from 
schools classified as ^'inland" and, 421 were from ^coastal" schoolsf. 

r ' . ' ■ V ' ' -■' 

Preliminary Analyses . 
• • . An ittem[pt was made to generate three^quivajent^forms of 
; the knowledge section of the SOAK/r Descriptive, data for earijh .form • 
are reportM^-Table 2. The results .of ^a one-%way analysis of * 
variance revealed that* the knowlWge score means did diffei' s'jLgpifi- 

cantlyy jF (1,784)= 5.077, £ <.01, across forms. Subsequent compari- 

. V " - ■ ■ ■ : ^ * ' . ■ - " . ■ ■• — . ' ... ^ ■ ; . ; / ^ • * 
sons of forms* (Tukey s multiple range test of ^oup means)* produced 

homogeneous* subgroups composed of Fprin^A. with *Form B and Form A with 

* ' ' ■ ■ * ■ ■ ^ ^ 
Form C, thus ^forming a contiiiuum of survey form means in the order 

of B-A-C (X = 12,. 8/ -.12:4, arid 11.7, respectiviely) . ■ The extremes of 

the continuum diffdlr at the ^05 level, and the difference - 

creates some difficulty with regard to combining all forms for .» ■ 

subsequent analyses. To test whether the groups taking different , 

forms of th6 .sxirvey were simply, randojn samples from a single popula- 

tion with regard to mariiie knowledge^ an analysis 04 variance was 
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DESCRIPTIVE STATISUCS BY SURVEY FORM 
FOR SOAK PART III: ' KNOWLEDGE • • 



answers 



Survey Form 



^ Statistic A B / ' 

Nxunber'iD£ 3tudents • 26? ' 26l ^59 

;Mean number of correct " ' 12.43 12.78 11.6.8 
' -answers • 



Standard deviation of 4.225 ,3.522 . -3.860 

number of correct ; . 



Reliajbility estimate O.708 ^ O.624 O.671 

,(KR-20) 

■ , • ^ ■ . ■ ^ 

Standard; eiTor of : " 2.282 2.159 ?.214' 

measurement - 



IS: 



^ performed using the means of the six identical items ais' dependent 
—variables. Results again indicated a sigriificdnt -form effect, F 



(1,784)^^ 3.68, p < .05, hovcever, t:he proportion of the total variation 
accounted for. by the mean differences was less than one per cent. This 
indicates that for practical purposes the three groups were' equivalent, 
with regd?i4*^^ marine knowledge, and that differences among groups ^ 

^ when all items are considered are pi^obably a fundtipn pj^ 
in the level of difficulty of items unique to each form. 

» ^ An additional test.of thq equivalence oi the three grouR^.. 

^as performed by . using chi-square analyses'. to test .the ..equivalence of 
response distribution on the six items' common to all^ forms (Table 3)/' 
Results indicated that the respons^f patterns •were the same across all 
forms... Separate analyses were done^with the knowledge scores from > ^ 

- - . ... ■-. /, .■ .,; ' ^ • ■ .■ . 
•each of th^ three test .forms. The results, indicated that there, was 

no test form effect on any of the major relationships between knQidedge 

- ^ . . . ■ . . ' ^ .. ' . ' ' . - . 
.and other variables. ' : » . . 



Marine Knowl^ge and Attj.tudes 

One of the major goals » of this" study was to" provide an 
indication cf the levei^of marine knowledge and type of marine . U ' 
attitudes of' Virginia s tenth grade students. Knowledge scores were 
generated '^y totalling the number of correct responses". Out of a 
possible score of 25^ the mean .knowledge score for the entire sample 
was 12.40 (about 50 per cent' cprirect). Attitude scores were obtained 
by averaging the responses' to the fifteen items iii Part II of thi"- 

survey. The sample mean of 3.06 out of . a possible 4.0 is indicatifcvfe - 

■ ■ " . \ . * "^"^ — 




< SOMMARY OF CHE-SQUARE TESTS ?'0F INDEPENDENCE 
.BETWEEN SfTRVEY FORM ANp RESPONSES TO JTEMS 66 - 71 



Item • 
Number 


- D^g^ees of" 
Freedom 


Calculated 
Chx-Square 


Chi-Square 


significance 
/ ^ 


66 








0.195I • 


8 


11.12 • 


. .15.51'' 


67 


.. 4 


8.97 


' 9.49 


.* o.cf6i8 •; 














, 6 


5.37 , . 


12.59 ' 


0.4970 ; 


. ;69 . 


-6 


6.14 


' 12.59 


0.4077' 


; 70 




' ' %2i - ■ : 


12.59 ., 

' • ■ C 


. 0.1534 


.'71. 

•> 


6 ■ 


6.18 


12:59|| 


0.4031 


.3 


/ 


" . ■■ \ 

t 




y 
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of a moderately positive attitude' tovard' the aggregate of marine issued 
included in -^ihis section of the SOAK. * " , V 

In order.. to examine the relationship between, certain demographic 
variables and the dependent variables* of marine attitudes :and knovledgg, 
a race (2) by sHx (2) by resilience (Z) analysis of variance was per- 
. formed on the Iqiowledge and attitude scores. For knowledge,, the results 
indicated the main effects of race, T (1,772) .= 68.2, £<.01, sex,' 

A' ' " . " r ■ ' ' 

F (1,772.==: 26.5, E<-01^ and residfence,'F (1,772^= 26a, %^ .01, "and 

■■ - - ■ ■ f —'— — 

an infraction between residence and sex, F.(l,772).^ 8.7,\£< X)1. 

Substantively, ^ white students scored higl^er thai;- non-wliites , The. main 

effects of sex and residence on'knowledgie scores are .qualified by the 

j^^^ shown in Table 4. The interaction suggests that knowledge 

differences by .residence exists pnly among males, with db^stal males 

having a higher knowledge" level. Only for coastal students wiBre there . 

pronounced differences between the knowledge Scores of males and' females, 

with males having the higher kjiowledge level. The analysis of variance 

for aafctitude scores according to the same demographic variables 

revealed main effects of race only, F (1,772) = 42.6, £ <.01, with 

white students expressing niorq positive! attitudes. Knowledge d.nd 

attitude means upon which these calculationis are based are shown in 

Table 5/ ; • . . • 

Because related studies have^ ijLndicated thstt knowledge about • 

the environment may be related to environmental attitudes, this 

study examined the relationship between inarine, knovledge^and attitudes. 

Wcien a Pearson product-moment correlation coefficient was calculated, 

the. results reveialed a significant positive relation3hip, r = .43, 



MEAlf KNOWLEDGE AND A THTtlbE SCORES ■ 
•RASED ON RESDENCE,. SEX AND RACE - ■ 



Variable 



Ehti-^e Samplc 

Cojistal residence' 
'Male ". , , : 

White 
■~ Non-whit^ • ' 
Female 
White ' 
Non-white , . 



i res^iknce 



inland resilience 
Male 

• .Non-white 
. Female / 
White ' 
" Npn-khite 



Mean.Knowleoige 



Standard 
Deviatijbn ■ 



Mein Attitude 
. Score/N ■ 



Standard 
Deviation 



1240'/77S 



( 



iV • 12 .86/416 ■ ■ 
13;'98/216,' ■ 
• 14.68/170 

' 11.39/46 
^ ii;66/2oo> 

12.46/144 

9s6l/56/ • 

' li:87/j59 
12.23/154 ■ 
' 12.^39/137 . ' 
• 10.?4/17 
. 11.60/205 ' 
, 11.74/186-- 
'10.16/19 ' 



^3.80' 

3.93 
4.01 

^3.58: 
■4.47 
U7 
3.19 
'3.34 

3.57' 
3.58 

JM 
■2.56. 

'2.55 ' 

.3.47. 

4.09 



.,.3.0d/779 

3". 07/417 
•3:U/217 
3.18/1-71 
85/46 
• 3.03/200 

3.09/144 
2.87/56 ■ 

.3 i 05/362 

3.03/157 
3.04/138 
2.93/19 
3.06/205 
3.08/185 
■ 2.85/20 



.0.39' 

0.S8 
0.42 



■0-.37 . 




0.39 
..O..44 
0.45 
0.34 

0:35 
.0.33 
.0:44- 



£ <.01y*' between the two ""variables. This relationship was^, emphasized 

. by. a comparison of the attilnides of sttidents scoring in the top . 

■ ' ■ ■ ' ^ ' . .■ ■ ■ • ■■ ' i 

fifteen per cent pn.,."the/knowledge portion of the survey' and those 

scoring in the lowest fifteen per cent.wjVs in Perkes ' (I976) stvid:y, 

high sdorers tended to *ha:ve more^posi^i^ive^ attitudes and be less • - 

"V^vaPiabTe, X =^3.32, s^ = 0.08,.;5ian low scorer sV X = 2.' 79, s^ = 6.I8. 



Marine-related "Experiences ^ ^ / 

The major purposes of this investigation was to determine 

whether any of %he marine-rplated experiences students had wei^e 

■'J "^'^ * ■ ■ . * ' ■ 

related ta their^knowledge and attitudes about the marine environment. 

- ; • . • • • ■ • . ■ ■ V 

Each respondent was asked to rank vhe ten experience categories accord 

» • ■ - ■ ' * » ■ 

Ing to their, relative importance in providing\infom^ about the 
ocpan.' ^e mean of ranks given to each ^category was used to generate- 
a ^'Scale of Perceived Influence" of these "experiences on marine 
loipwledge (Figure 2), Coastal and inland students perceived the 

' importance^of various experiences in iftuch the same, manner. This was 
consistent with a detailed arialysis of the fifty items contained in. - 

"theTfirst part of the Marine Experience^Profile^ which showed that 
students of both geographic areas had particTipated to the same extent., 

m^marine-rela-ted activities. .v ^ 

The relationsh ips between mar ine Knowledge arid the experience 

: ■ : * — ' ■ ■ . 



^categories as ranked by respondents were examined using a stepwise, 
multiple regression, analysis; .Data in Table 6 show that only teievis- 
ion. specials 3,nd movies made a noticeable contribution to the amount 
of explained variation in . marine, kriowl edge sc"^ In fact, even when 
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— Regular school classes (5. 43) 

— Beachjecreation (5.20)' 
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Note: Higher nwbers indicate greater percr;lyed influence. 
Pusslble range I-IO. . 
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"J, 



' SUMMARY TABLE FOR STEPWISE REGRESSION OF 
■ EXPERIENCE RANKINGS ON M\RINE KNOWLEDGE 



Experience " Multiple R' R Square RSQ Change 
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■ . ■ '7- ' ■ . ■ 

ten of the experience categories were entered, in the equation, ^ 
only 6.6 per pent of the variAnce in the observed knowledge fecores was 
explained.^ 

A similar stepwise regression procedure was used to examine the 

effects of' the ranked experiences on attitude scores. Variables 
% 

were entered in a different order by the computer program, but^again 

■' •■ ( 

the eqiiatiop 'with all ten experiences was able to' account for only 

. ■ \ o ' • . ' ' , ' 

5.4 per cent of the variance in observed attitude scores (Table 7). 

.r,. Whqn correlation coef:giGients were calculated for the specific 
experiences m Ptems 1 through S^rin relation to .knowledge and a::titudes 
thirty , were significant at thk .05 level for knowledge relationship 
and thirty-five wer? significant at the same level in relation to 
iittitudes. Because of the lar^e sample size, the statistical power 
was such that relationships could be detected that had no praqtical 
• nplications. Correlation coefficients themselves, however, made it 
possible to identify three items which individually could account for 
ten per cent of the variation in -knowledge scores: 

item 12: Number of Cousteau specials ^een on television7 

Item 14': Reading of National Geographic , r = -.31 
,^ Item 255 Swimming ability, r = 34 ' ^ 

(Negatire coefficients result from the brder in which item choices 
were listed, low jiumbe'r choices indicating -the highest degree of 
participation.) None of the experience items met the same criterion 
' for relationship to attitude scores.^ . 
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TABLE 7 



SUMMARY TABLE FOR STEPWISE REGRESSION OF 
EX Pi:R:^ENCE RANKINGS ON MARINE ''ATTITUDES 



Experience 



hfultiple R R Square RSQ Change 



B 



Movues 0,155 

TeJevisioii Specials 0.220 

(iook.s (outside *of 

Schools 0.223 

i*ublic >tirine 

lylititutions 0.225 

fk^ach recreation .0.227 

Fkiucation at the' 

Iloach ' 0.229 

.Resnilar School 

Classes . ' 0.230 

News papers and Tele- 
vis Loi^ N'ews 0.230 

Ocean Study Class ■' 0.231 

MilgaiLncs . ' 0.231 

(Cotistant) " - ^ 



'0.024 

0. 048 



0.04 




0.050 
0.051 

0.052 
0.053 

0\053 

0. 053 

0.053 



0.024 -0.^270 D-01 

0.024 0.246 D-01 

t 

0.001. - 0.429. D-02 

0.001 ' 0.437 D-02 

0.001 0.286 D-02 



0.001 -0.579 .D-02 



0.000 -0.370, D-02 

0.000 -0.357 D-02 

0.000 . -0,189 D-02 

0.000 0.198 D-02 
' 3.04 



• " Analyses of variance between the knowledge scores of groups 

choosing each possible response to Items 12, I4 and 2.5 indicated that 

thc_t;roups were indeed significantly different,; and Tukey's Multiple 

rarigc test of group means 'indicated that greater participation in 

each of the three ,acfivit;ils was related to higher knowledge scores. 

When the responses to these items were siibjected to regression 

t . • ' 

' anai^^^is, their cumulative effect accounted for 20.3 per cent of the 

. " ■ • ' ' ■ ■ . - ') 

variance in observed .laiowledge scores; 

Knowlpdfie and 'Attitude Trend Analysis 

As a final type of analysis, descriptive^ statistics for the 

knowledge survey were produced to provide an indication of student 

• ... " ^- ~ • ■ ' • 

pcrfox^mance on the six categories of marine knowledge considered. 

Tliis ^ajmlysis is summarized by* category in Table 8. The data „indicate 

that stiWcnt performance vas relatively consistent across all cate- 

gorics, resulting in nearly equal contributions of the categories to 

the total knowledge score mean of 4'9.1 per cent. 

As for. attitude trends, visual inspectix)n of response mean^ 

for each attitude item revealed that respondents felt most strongly 

about potential hazards to the marine environment. ' Political, 

economic, and personal considerations were also viewed positively, 

but-'.attitudcs'*»^ere not as strong on these issues. IVlien' attitude 

• * ^ . ' ' 
scores were divided into four categories from ^strongly negative to 

scrongly positive, only seven respondents (O. 89 per cent) showed a 

strongly negative attitude and 51 students (6.5 per cent) expressed 

a slightly negative attitude, while 589 students were slightly y ' 
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TABLE 8 



PROPORTION OF CORREpr RESPONSES (SOAK PART -ill) 
• BY KNOViEDGE CATEGORY - ' ' 



— _ : 1_ ■ -i' 


Tlio ocean as a: 




Correct ResjSonses ,, 
Form . A Form B Form b 


All Forms 


' w ' ' . , ' 
Choniical medium 
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N ■ 

• % 
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53.5 
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472- 
' 60.7 
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53.8 


Hio loi;:i.cari community 
items per form) : 


N' . 
% 
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39.6 , 


610 
47.1 


673 ' ' 
52.0. 


.1810 
■ 46.2 


Physical system 
' (5 items per foi-m) 


N 


684 
51.4 


703 
54.3 , 


, 458 . 
35.4 . 


:1845- 
47.1 . • 


• . *■ ■ > 
1 -o I.I t i cal interface 
(3 items per form) < 


N 
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•'46-.4- 


473 
60.9 


422 
54.3 


' .1267 
53.9 


p 

Cultiii-al influence 
:, (5 items per form) - 


N 

% 


556 • 
4:1.8 , . 


701 
54.1 


451 . 
'34.8 . 

. * 


1708 \ 
43.5 


Thfear.eiicd resource 
(4 items per form) 


N 


592 
55. 7 


457 ■ 
.44.1 


''55? . 
53.1 


1599- 
51.0 
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positivo and I40 were strongly positive (74.8 and 17.S^er cent, 
t;espcc"tively) . 
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piSCUSaiON AND CONCLUSIONS ' . . 

" • ' , ' • 

Tills staidy provided information about the level of marine ' 

kfiow lodge, the marine attiuides, and the. marine-related experiences 
of a sample of Virginia ' s ' tenth grade stud-ents. • Froip this information 
liifcreiiccs may be made regarding the variables that could be related 
. to students perceptions of the marine environment, ' and marine educa- 
tors may find these inferences useful in planning instructional experi- 
oncci>_, , 

It. should be noted that a ihajpi« decision made during, the 

course, of the study .'involved the use of three knA/ledge survey forms' in 

orxler to obtain data on student knowledge of a wl^rger number of ' marine 

• '■ •» ' / 

topics witliin the limited administration time of a 45-minute class 

• ■ ■ . . . ■» • ■ ■ 

period. -Tlie value derived from using three survey forms outweighs,' 

most of the difficulties involved in managing their analyses. Marine 

■ . ' • ' ■ . ■ ■ . ' P ' ■ 

- 4 " . ■ f 

education as an. interdisciplinaFy concern encompasses' such' a large 
number and variety of concepts' that cursory evaluation procedures 
assure an incomplete assessment. While the' knowledge part of the SOAK 
is fiardly comprehensive aff a neasure o^ marine information l6vel, it 
nevertheless provides a broad coverage of ' subject matter. , To condense . 
the. scope of , marine education into 25 obje^ctive ciuesticns would be = o 
difficult to justifyr^ilfigle knowledge. test of such a length W9uld 
allow the entire SOAK to be administered „wi thin a single 4,5-minute 
class period but would provide less than 40 per cent of the infomlation 
that is now available frow the use of three forms. The alternative of 



admirilstering a longer Itnowlecfge test during a second 'class Deribd 

,. • r . ? . 

would have .been in ui%rp!i,-: n^hXe aymtind upon "the .generosity of the 
.cooperating ttache.-s and fx,- :';Siy would have resulted in a lower 
rMto *of returns. • " . ^ 

* ■ ■ ' , ■ • V . *> • ' 

l^iscussion of • uesulcs v - . ' . 

Student performancs on, the loioivrledgei section of the SOAK 

resulted in a statewide av^^ragt of 12!4 out of a^pa§sib\e 25 (about 

50 per cent), with 93 per cent of the subjects expre'ssing positive 

attitudes toward marine issues. Comparison of the mean attitude ' 

measure^ of those who scored in *^he tap 15 per cent and those' in the 

bottom 15 per cent on marine knowledge indicates ^that stronger (more„ 

positive) and iSss variable marine attitudes are associated with greate 

marine knowledge. . . 

*' . . ■ ■ * * ' ■ 

.^An examination of'the attitude survey itself may provide some 

oxpJana'tlon of the overall positive nature of responses. The marine 
^ittirudcs measured by the SOAK are a composite of feelings, belie'fs 
•iuid opinions. Responses .to .some^ items, such as those involvijig the 
use of trenches as garbage dumps and the desirability of shark extinc- 
tion, arc probably based on an undfjrstanding of the basic concepts of 
Nu'lh forces anid biological interrelationships. . Other items call- for 
c5p4Vnons about government or corporate responsibility for the use of 
-^cean resources. .While seven of the attitude statements deal with 
ptaisi/rvation of the marine environment, only one implies that a 
penvonal behavj,or. could be involved "(fencing off .a section of bfeach 
for private use). Most environmental issues entail an aspect of per- 



.somhI behavior, as a commitment to their cause, whereas there are 
probably few individuals who act on the a||^umption that their personal 
b\ifiavM.or-can have^an-effect . on thevocean-.— 0(^an-preserva^^^ — 



not make, personal demands^- as a general rule, and 'since the studehts 
are not. required to indicate how they personally would behave in 
relation ^o any issue, positive responses ma^be given more freely. 
The attitude instrument. as a whole, then, is probably measuring 
how students view mankind's relationship to the ocean, as oppcsed to 
measuring the depth =of the students' own commitment to holding intact 
the natural systems involved. 

Marine attitudes are probably positive across the general 
population as well as the school population sampled because of the 
nature of the ocean as a referent object. The ocean, .'for instaljce, 
is' tfrcquently used as a site for recreation, reflectio'*^ and relaxation. 
Its associated images are pleasant ones. Other referent topics' in / 
environmental literature, such as air quality or surface mining, ^ 
pi-oduce negative images or may be of such a local nature that* people 
respond with neutral.^ opinions for lack of interest or information. 
* Appariintly even those people who have never seen the ocean (6.2 per cent 
of .students in 'this study) know enough about it to have positive ^ 
feelings toward it. ' " o 




Feeling good -aJbaflBjMHtf an is hardly a reasonable basis for 
?!fiic^king rational ^decisions about whetherv coastal states should build 
deep-water! ports to accommodate very large crude oil ciarriers, or 
wlicther landlocked nations should have imlimited access— to_tiie_ 



resources of the high seas. The development of a marine-literate 



populace is a necessity that transcends the development of go;^ 
foclings.. In the wrds of Dr/ Gilven Slonim (1*970), preeident 
of the Ocejinic Education Foundatidn, - 

The United States future' will be inextricably tied to 
the oceaiiic world. How well the nation rises to this 
challenge of the sea will depend ultimately on the enlightenment, 
the determination, the direction of its policy drive, and this -is a 
function of how well its people understand the sea,... every 
sxngle substantive aspect of the global sea's influence upon 
the. human condition. For the United States must invest its 
energies^ and, ingenuity, aS well a? additional educative 
icsefurces, m niulti-rcultural, multidisciplinary oceanic 
education to sharpen its citizen^' understanding of the world 
ocean. Once knowing [sic] their profound stake in the - - 
sea, their new knowledge will enrich their sense of the " 
. future destiny of this nation, which manifestly remains 
oceanic, (p. 6) 

»>-- 

How, 'then, is^the educative process best ap^)roached for develop- 
ment of both maximum knowledge and positive attitudes? Since this 
scudylias shown that there is a fairly strong positive relationship, 
.bcrweoa atUtudes and knowledge, both could be approached simultaneously. 
TliLs study therefore, attejnpted to identify student, experiences, that 
might be related to either positive or hi'gh knowledge level. These 
c.xperlences could provide a. basis for recommending methods of effectively 
imp.lcmcnting marine education programs. [- 

Since both coastal and inland students indicated that they' , 
hast participated in marine-related^ctivities to the same ex^^nt (with, 
t he ^exception of time actually spent at the 'bea^) it appears \:hat' .. 
sheer numbers of experiences Or high participation. levels" at the coast 
vv-cro not major factors relate^ to marine knowledge ,and attitudes. 
WTion the students ranlted tc^h types of experiences accoking( to their 



potj ceivcd value in influencing knowledge and attitudes 'about ,the 



oceanti, television and movies were identified as -the soui'ce of most of 

■ \ 

their marine information. Although regression analyses credited the 
rankings of these sources with explaining 4.2 per cent 0^ the know- . 
lodge score variance, the individual experience item dealing with 
the- number of Cousteau specials seen 'on television was shown to be . 
•significantly related to knowledge scores. , . ' . 

According to Dr. Peter Sandman (1978), author of many publica- 
tions about the mass media and environmental education,- ^people generally 
have difficwlty identifying th§ source of their information. The 



^nce of television is often overestimated becausa television is 
.^o dominant in people ^s liv^s. In this investigation, howevei^T^ 



it appears that students have been accurate in their selection of 
teJevision specials as being influential in inoreasing marine 
awareness. 'This is indicated- by the size^of >tne correlation coeffi- 
cient between knowledge scores and the number of Cousteau specials 
se.en. A typical Cousteau special includes not only marine Information 
but an attitudinal eleinent aimed at increasing awareness of the ocean, 
as a .threatened environment. * It is ^likely that this combination, 
accessible to such a large audience, is a major influence on national^ 
marine awareness. - . 

Di\ Sandman (1978) also postulates that 

I ., .both information and interest are probably cumulative * 
and interactive^ that is, the effect of a par:ticular source 
may. be dependen*^ orjX)ther spurces that are less ''visible/mcmor- 
able. (p. 2) '\ • • . ; 



Tn this regard.it is possible to view some of the . experiences related 
'to marine knowledge and-attitudes asO parts of the broader intluence 



of socioeconomic level. This would be consistent with the'^S^^t that 
reading Nat-ional Geographic ia significantly i^elated to knowledge ■ ' 
level .and thart'^students with knowledge scores above 20 indicated 
extensive*^' travel e^Eperience and participation in many, recreational 
marine activities. It, is likely that families of higher socioeconomic 
.levels place a liigh value on personal enrichment 'arid make available 
iiumei'ous and, varied • learning experiences. . / . * ' 

With the possible Ij'ackground influence. of socioeconomic status 
i-ri mind, other demographic variables were examined Tor relationships 
to marine Attitudes and knowledge. . Mean knowledge scores^ were found 
to bo significantly different with regard to race, sex>. and residehce -j 
(cocT-stal or inlandi' In particular, coastal students scored higher 
than. iiO and students, males Scored higher than females, and whites 
r,A>rod Iiigher than non-whites.. Highest s'cores were made by white V 
laloS from coastal schools. In the ca^e of attitude scores, white 
coastal males exhibited the most positive ^attitudes, with all other 
white, groups being moderately positive. Group means. for attitude 
of non-whites approached neutrality across all sex and residence t 
crassifvlstations. . . 

TJiere is. evidence, then that coastal males,-^ and particularly . 

- ■-■ ' ■ ■ ^. ■ f 

\WLite joastal males, hav<? the highest level of , marine' awareness^ for / 

the sa-niple. If one were to speculate as to the reasons for this. « 

difference, several possibilities are Evident. First/the socio- 

ecoiiomic status dat^ collected, while admittedly over-gieneralized 

a.r]d subject to the perception of the cooperating ^teacher, indicate 

r ' 

120 respondents we):e from coastal schools serving an Mpper 
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middle or-upper cla$s population. Only 28 inland stxidents were: from 
schools serving- the- uppei:^^^^^ It is likely that families . 

of a higher socioeconomic status provide a -greater number and variety 

• ' • . - . ' 

of learning experiences for their cliildren than is possible for lower 

• *' " ■ . 

, iricbme families. Httgher^oasl al scores could in par^t be' explained by 

•^t.lie fact tfiat a larger, number of coastal school respondents Were ^from 

s - ' V 

upper or upper jniddle class families.. In addition, coastal proximity 
. obviously maKes available a' large numbtir of varied marine-related ' o 

• o>:pericnces^ Ev'en if participation level is equivalent regardless 
of residence, , the opportiinij^j^ff^vailable favor males.' 

As fqr the differences in marine awapeness. Teased' on race ^and 
\ SOX. aJknouledge survey in which 68 per cen-i: cf the questions are 

* ience phased may create a bias toward science oriented studerits,^ . 
most ol "Wh^ch are white males. The marine related careers to •which 

a studen*t may aspire are" "also* dominated by tliis groupTTTR^s is not 
jlioant; to imply that marine knowledge or marine .occupations, or both/ 
arc science oriented, but the expertise of program directors and 
marine educators /in general ^^ncis to produce such an image. 
: . Because demographic[Wariabies themselves cannot ordinarily 
be nicinlpulated, the educator seeking*^*to increase marine awareness is 
faced vvrith the task of overciaming such effects, if possible, by -providing 
compensating experiences or by treating known awareness deficiencies 
dir(5ctly* The involvement of, minority groups in marine eiducation should 
bo approached in the same manrcr as their involvement in iny other 
.activity. Increasirvg overal.1 educa.tional attainment and awareness 
•of marine-related opportunities in .particular w6Uld be the /logical 



, approach to resolving the differences noted (Schwaab, 1978). An 
exariii.nation >f :the subject matter surveyed in the knowledge section of 
the SOAK can provide the* basis for some concrete recommendations 
concerning student marine knowledge. Data from Table 8 indicate thit 
stmdonts are strongest in their knowledge of the ocean as a political 
Itt-tei-fc^cey-arclrem^ and a threatened resource. The students' 

SvCored lowest on item's presenting the ocean as a cultural influence/ 
Tlic iaiowledge part of the SOAK provides a broad overview of the 
potential ^cope of^ marine eduration, and by examining specific item 
responses, a teacher cowld deterciine specific strengths and weakrfesses^ 
of students as an indication^ of where to begin in teaching. 

The -overall performance level of about fifty per cent on know- 
Icdgo scores may be ^credited largely to informal experiences. There 
was no significant rela**ionship between any type of regular school 
class and students ^ 'knowledge and attitude scores. Even , those students 
vvlia. had participated in a separate ocean study course (11.3 per'cen-t 
<?i' t*he sample) did,^not Have scores that were significantly higher 
tha1i the rest of the sample. A fifty per cent knowledge level across , 
ari/ topics measured 'is hardly grounds for self-congrarulation. • It- 
indicates the nee# for inclusion of more mairine infarmation in some 
W^rm in a planned educational 'setting, a* setting designed tp 
specifically increase knowledge, to heighten perceptions,^ or to • 
Costor positive attitudes. 

/ 

C»:»ifc I. US logs and Recommendation's 

' ^ The most important conclusions resulting from analyses of 



. -sui-v.!y nosponses were cbnc^rned with factors related to marine knowledg 

Vinvini . Vs tenth graders have a fairly low level of ki,-»wledge about 

the ocean. This knowledge is greater in some areas of interest 

(pbysical /science and' social than in others tested. It also 

varios'.with the race, sex, - and place- oi residence of the respond^t 

" ' Students. perceive marine-related television programs and movies 

to bo' the greate.st influence on their knowledge about fhe ocean. While 

combined effect' of the^e , variables accounts' for ..ily a small amount 

of the variation'' in knowledge scores, some, .specific experiences were 

■ . •• ■ . \v- ■ '-^ ■ " ''''' 

idoat-ified as . being ppable. of individually e^laining^larger proper- 

t±pu.s of the variation. The nature of thesp experiences and others 

idont/fied by students scoring highest. dn marine knowledge leads one 

- . ■ . ■ 'v ■ ■■ . ■ 

to bcljcv^ thatan underlying but here unidentified variable of socio- - 

'. ' - ' ■ ■ - ' '. ■ . • ■ \ ■ 

c :oiionuLC status may be contributing to the acquisition of '^arine 

kuowlcdse. Socio economi'c status may dictate, for example; not only 
"vhallic'r a student has access to television, but also what programs 
viro watched. Could a- Cousteau, television special take precedence over 
.1 favorite situation comedy, or game show? To i)rovide da,ta for address- 

ing such. problems, futtire ir§e of the Survey of Oceanic Attitudes and 
^Knowledge should; irfclude some questions designed to generate specific 
*'intotTTfat:ion coricerning . tUe 'SocioQconomiC' status of respondents . . / 

' * • ' °" ^^'^ other hand, one assumes that the . experiences related 

to miirine knowledge are indeed a, direct influence on' marine awareness, 
it is rpconmierided tji^t access to them be equalized across socio- 
ocijruimi^/b4rhiers by iiaximizing •participation- withi the classroom. ' • 
M.ni-y Pi Ccnvstu.ui's, television, spocia-ls are available as' Ifr niiii f i Inis 



for classroom use. Likewise, the acquisition and reading of National 
Cioo,t;raphic articles need not be left to individual student enterprise. 
Classroom study of the materials>^including projection of illustrations,, 
clarificati^ri of yocabul^ry, and discussion of the meaning and impor- 
tance of the^subject b^ng considered, could greatly increase the value 



or tho jL^trf^al a^^^^Itinstriictional aid. * ■ 

A further recommendation addresses the relationship between 
demoi;raphic characgeristics and ma^ ^ knowledge and attitudes. Science 
nuirino' recreation^ and. marine *; -'r;; .s currently appe^ar to favor white 
males. In order to encoux^age the entry and participation of other 
i^roups in these ^ar^as, a deliberate attempt shoald.be made to ' 
increase student awareness of the potential for greater involvement -pf 
Tomalcs and non-whites in marine experiences. Guest speakers, visual 
alcks, and the vocabulary of discussions in general should be utilized 
ill such a way as to reflect an equal oppprtunity, affirmative action 
approach. . t ' 

A final substantive recommendation involves utilization of the 
dat^i from Table^ 8, This investigation has approached marine educatioi;! 
as a multidisciplinary topic rather than as a branch of science 
exclusively. The data suggest that some improvement in the level of 
'student knowledge about^ the ocean is desirable, and specific ocean 
sriidy courses have not been, shown, to be Significantly related to marine 
knowledge or attitudes. On the basis; of this information, it is 
recommended that subject matter dealing with the ocean be infused into 
existing curricula in order to increase awareness of what Slohiiji (1977) 
has tei-med ^^the integrative humanities of our world sea/' 



Perhaps with a broader view/ one focuses pn oceans 

and coastal areas, aiid all their^ important contributions to 
man — ^^commerce, food, recreation, energy — \arine" education. . . 
can make a contribution to the political; process so crucial" 
to the future of., the coasts and oceans, and of man. (jacobius, 
1977, p. 1) . . ' 

^ In anticipation of the use of th^ Survey of -Oceanic Attitudes 

..." ■ t • . 

and Knowledge for extending^ and defining the relationships reported in 
this dissertation, the following 'improvements should be made. 
Konnat. changes in the survey jinstryinent itself and in its administration 
could provide a more comprehensive Xook at mari-ne loiowledge. It is 
"recommended that future administrations of the survey ,be extended to 
occupy tv^o class periods at the possible expense of some portion of 
t}}<^ response rate. , The first class period would be devoted to the 

c • . ■ , 

t Hi. "*'.."' - ' 

eoll,ection of demographic data and responses to. the Marine Experience 
fro file. All three knowledge forms should be combined'' into a single 
1 O.St: and administered along with the attitude survey during the second 
I ass period. - * 

The teclr^aique of attei^pting to identify specific knowledge- 
re lathed experiences could be enhanced by experiments involving the 
value of , pertain ejgjeri^nces- in a-«J)retest-postte§f design. Methods 
couJd also b? improved and expanded by testing in ^ a standard curriculum 

course.. For examplfe, what eapth science experiences outside of class 

• . . . > 

arc related to high scores on g<5ology tests? • * ' 

Finally, the possibility that knowledge D vel in general is , 
related to performance on marine knowledge tests should be investigated. 
Scores, from standardized achievement tests, for example, could be com- 
pel r-ed with marine knowledge scores to..proxiiiJL_this--ij 
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.As for attitudes, this study pi'Dvides. evidence that most of 

■ . ••• - • 

Virjjiiiui's teiTth graders express, positive attitudes . toward marine 

:i.s.sues, with higher knowledge levels being associated with more positive 

marine attitudes., As in the case of marine knowledge, marine attitudes 

^'ivvy somewhat with th.. race, sex, and place of residence of respondents. 

Attitudes, however, do not appear to be related to any specific 

experience sHoidents have hkC^ 

T}Te''po¥siblT'a^^ of coastial pre cimity were evident in 

both the higher knowledge and attitude scores of the coasfal subsample. 

IV students over a much laiger geographi^ area* were surveyeU, it would 

bo -possible to. coihpare results for cpastal and inland states^ as well 

as ^ for other subgroups of the United l^tates population such as rural 

versus urban or east coast versus west coast samples. 'Additional data 

from these, larger samples could make it possible. to state With greater 

tert ilia ty whether racial effects are. of practical signifiL^ance and, ' 

•\vhethor coastal proximity per , se or other variables contingent upon 

or .arising from place of residence are related to marine knowledge 

or attitudes. 
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COOPERATING SCHOOLS 



r 



Coastal Schools ' 

— — • ■ ■ 4 

Bishop Denis o'Comiell High School 
Cradock High Schgol ' 
For erst Glen High School 
Franlv Cox High School . 
George Mason High School 
Grove ton High School 
Iwdjftih "Riyer High^School 
'J. Tucker High School 
Norfolk Aaademy 
Onancock High. School 
Qiumtico High School 
Southampton High School 
Spotsylvania High School 
Windsor High School 
Woodson High School 

inlru\d Schools 

Cave Spring High School 

CcLNtral High School 

Chatham Hall ^ 

Clarke County Hight'School 

Drcvry Mason fligh School 

Franklin Coimty High School 

Geo rge Vfythe High School ■ 

Hez-i tage^' High School' 

J, J. Kelly High School' 

Marion High School 
r Mas sanut ten Academy 

Park View High School 
'Shawsyille High School 



Location 

^ Arlington, VA 
Portsmouth^ VA 

vSuffolk, VA 
Virginia^Beach^ VA 
Falls Church, . V A 
Alexandria, VA / 
Chesapeake, y% 
. Richmond, VA 
Norfolk, VA 
Onancock, VA 
Quanticoy VA 
Courtland, VA 
Spotsylvania, -VA 
Windsor, VA 
Fairfax, VA 

Location 

Roanoke, VA 

Victoria, VA 

» ■ c 
Chatham, VA - 

Berryvillc, . VA 

Ridgeway, VA 

Rocky Mount, VA 

Wytheville, VA ' 

Lynchburg, VA 

Wise> VA« J 

Marion, VA 

Woodstock, VA . 

Soutji Hill, Va 

Shawsvillo,, VA 
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> . . , ^ COOPERATING- SCHOOLS , . " • 

< , (Continued) 

. ^ 

TnliuiJ Schools (Con t inued) Location Sample Size 

' ^ . Twin SpringSTHigh Scaool Nickclsvillc, *VA 2(3^ 

J : . Tiu-nor Ashby High wSchool Dayton, VA < 34 
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Saurces. of Attitude Item's 
SOAK: Part II 



i!&ource 
Author 
Author 
Author 
Author 

Howe and Price^ I976 

Author, 

Author 

Author 

Riclimond, 1976; Author 
. Richmond, I976 
. Author 




Author 



Author 



'Author 



Auchor 



DISTRIBUTION OF KMWU-DGE \\m. 
SOAK: FART III 



Item Categories 
■• The ocean as a: 



Form A 



.Chemical medium 
Physical system* 
Biological c(|ramiuiLty 
Political interface 
Cultural influence 
Threatened resource 



.67,' 74, 80' 

66, 73., 78, 84, 88 

70, ' 72, 77, 83, 90 
68; 81,, 87' 

69, 75,. 79, 85, 89 

71, 76, 82, 86 



ItCiTi- Numbers 



Form B 



67, 79, 89 

66,' 72, 77,' 81, 85 

70, --80, 84;: 88;' 90 

■ ■ s " 
6.8, 74, '78 ^ ■, 

69, 73, 76, 82, ^7 



Form C 



6?y, 74,"'85- , 

66, 73,^'' 81, 84, 88' 

70, . 72, 79, 80, 90 
.68, 76, 87' 

69; 75, ■78; ^2, 86 



.71, 75, 83,. 86 ■ 7V77, 83, Sg'.' 
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Sources of Knowledge Items and Answers 
SOAK: Part III 




-CJaest-ion Source 



()() 
67 

68 
6v 
70 
71 



Author 

Aut&or . 

Auttior .. 
Author 
Leek, 1977 
Author 



Answer Source > Pa.ge(s) 

Anikouchine and Sternberg, 10 

• 1973 • • ■ ■ • 

Anikouchine and Sternberg, 55 ' 

±973 . ' • 

Goodwin, 1977. : .14 

Cousteaii, 1973c 16 

Odum, 1971 - 360 

. Pope, 1978 : . - 8 . 



:\72 '■ 

A'7.3 

A 74 
A75 
A76 

' A77 
A 78 
A*'i'9 

.:\S0. 

A81- 

A82 ^ 

A 84 

. A85 
AS() 
A 87 

A90 



-^Howe and Price, 1976^ 
Howe and Price, I976 

^ _ — 

Author 

Howe and Price, 1976 
Auth<ir 

Leek, 1977} Author 
Howe and Price, 1976 
Author 
Leek, 1977 



or 



Author ' 
Leek, 1977 
Leek,' 1977., 



/ 



Author 
Author 

Howe and Price-, 1976; 

.Author 
Howe^ and . Price, 1976 

Au-thor ■ . 

Howe and Price, 1976 



- Odum, -I97I - - ^ 

Anikouchine and Sternberg, / 
1973 • / 

Odum, 1971 . 

Coleridge, 1970 (I834) 

lirown, 1978 ' . 

Odum, 1971 

Delury, 1976 ^ 

Bartlett, 1953 \ ' 
/Anikbuphine and Sternberg, 

1973 ' • "\ ' , 

National Oceania and Atmos-^ ;? 

pheric Administratiojti, 1975 
*>2partment of the Army, 1976 
Core, ^ aOjo 1961 
Anikouchine and Sternberg, 

1973 ' 
Lains, 1974 
Regeristein, 1975 
Mbstert, 1974 

Anikouchine and Sternberg,' 
1973 

La^ng, 1974 

Lineaweaver and Backus, 1970 



331 
35 

26 
20 
19 
63 
■ 485 
Index 

94 



58 
394 
175 

297-300 
50-51 
58 

82 

180-181 
.48 



ERIC 



H72 


. Howe and Price, 197^ 


Delury, 1976 * 


440^ 


B73- 


Aut,hbr 


Kipling, 1897 


all 


074 ■ 


Auti'^or . • 


Delury, 1976 


485 




Richmond, 1976 


Idyll, 1970a 


36-45 • 


076 


. Author . 


Laing, 1974 


158 . 


. fi77 • 


Leek, 1077 


Gross, 1971 , • 


82-83 


B78 


Richmond, "1976 


Bureai- of Mines, 1975 


' 6 . 




Author ' ' ; — 


.%ou5.t;eau.---l-973a- 


■ 72 

\ 
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T tein 

n8o 
mi . 

B83 . 

1)84" 
B85 

BSC) 

■B!S7 . 



C7. I 

073 

C74 " ■ 

C75 

C7<> 

C77 

v'.7S' • 
(79 

C8o 

<\8i 
C:S2 

c:,S4 
CSS 
.CS6 

cs^ . 

C>>0 



. QUei^lon,.S.our.ce 

Hounshell and Liggett, 

1973 
Leek/ I977 

Author 

Howe and Price, I976; 

Author 
Author 

Howe find Price, I976 

Author , 

Author 
Author 

Author ^ 

Howe and Price, 1976 



Answer Source Pagc(s) 

. Odum, 1971 349 ' 

Anikoucfiino and Styjrnberg, 127 
• 1973 

Earth Science Curriculum . ' 238 

Project^ 1968 . , ^^s. ^ 

Mringone, 1977 85 

Warner, 1976'! > xii 

Ii;arth Science/ Curriculum 239 

^ Project, 1968 ■ " . 

Oil is pouring on troubled ' 4^ 
waters 

. Hejrerdahl, 1971 ' 320^323 

Anikoucliine and Sternberg, 207 

1973 ' . 

Anikouchine and Sternberg, 74-75 

1973^ 

OdUm, 1971 299 



. Author 

. . ■ ft- ' 
Howe and Price, I976 

Howe and Price, I976 ^ 

Author 

Author 

RLchjiiond, I976 

Author •> 
Author 

Ueek, 19^7 



Author . 
Author' 

Howe and Price, r976 
Author . t „ 
Howe and Price, -1976 
Author 
Author 

Leek, 1977 
Author 

Howe and Price, 197<i 
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, 'Ardk'ouchine and Sternberg, 202 

'1973 ^ . : - . 

EartK Science Curriculum 63-65 

Project, 1968 

Cousteau, 1973b ^61 

Lewis, i960 212 

Delury, . 1976' ' ^ ' 488 

American Nuclear Societv, I6-I9 
1974 

Hemingway, 1952 . " 
Anikouchine and Sternberg, ^ 195 

1973 ; . 
Biological Sciences' Curriculum 83-88 

Study, 1968 
Weyl, 1970 296-299 
Weyl,' 1970 * . 43-49 

Idyll, 1970b 3, 12 

Berlitz, :i974 ' ^36 * 

Gross, 1971 64 ' 
. Hcd^gpeth, 1977 ' 30-31* 

^'Xhe battle of the barrels 69 

begins". 1977 

Gross, 1971 113 

Paine, 1977. . . 0 
Fong and Stokes, 1977 . 
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PANEL OF INSTRUMENT REVIEWERS 



i>oc- ro fal'XJdnffii tt 



Dr. Thomas G. Teates 




Dr. Kr.rl E. Schwaab 



Dr. Terry M. Wildman 



Dr. Ernest F.. Benfield 



ociaCe 



Directoi and Associate Professor 
♦Division of Curriculum and 

Instruction 
College of Education, Vpi &.SU 

Assistant Professor (Environ- 
mental Education) 
College of Education, VPI & SU . 

Aassistant Professor (Educational 
PS'ychology) 

College of Education, VPI & SU 

I. 

Associate Professor (Biology) 
College of Arts and Science, * 
VPI & SU 



Dr. R. Wesley Batten 



Director - . . > 
Mathematics, and Science Center 
Glen Allen, Virgirlia 



Other Reviewers "X^ 



Dr. Joseph Exline 



>fs . Mary Fre de ri c k 



Mrs. ^^ary Fra?ices Graham 



Mt*s.' 'Et iou HolL i nan - 



Dr. Tlioma:s Krakauer 



Assistant Science Supervisor 
Virginia Department of Educa- " 
tion 0 
RicFunond, Virginia 

Cooi'dinator, Precollege Ocean- 
ography Program 
Marine Science Consortium 
Wallops Island, •Virginia 

, Biology and Oceanography - . . 
Teac'K9>r \ 'i' 
Fergusan? High^School / 
Newport* N?ws^ Vi^inLk 

Biology TeachQ-/ 
P . . Cave Spring High School 
Roanoke, Virginia 

Director 
. Roanpke' Valley Science Museum 
Roanoke, Virginia 
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^ Ml-. James Lanier 
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Head^ Marine Education Program 
Virginia Institute of Marine ' 

Science ' ^ 

Gloucester Point, Virginia 

Associate Professor of Zoology 
VPI & SU 

Blacksburg,' Virginia 
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SURVEY OF OCE^IG- ATTITUDES AND KNOWLEDGE 

SOAK: PARTI 
' MARINE EXPERIENCE PROFILE j 



I3elo\\r is a list of activities that have helped^' some people 
J earn about the ocean. Please indicate which of the experJ^en^n 
you have' had. At the end of Part I you will be asked to rate each 
'type of experienceVas to how important it has been to your learning 
about the ocean. * . ' . 

Mark all your answers on the answer Sheet in the numb.ered. : 
spac(^ that corresponds, to your answer. For example, if a question 

says ' ' . J y 

Xi; Have you ever gone clam digging? *l) yes 2) no 

\an)j you do this "fairly often,, or have 'done it once -at least, you 
wou]ci ma^k on your answer sheet:. . • 



?' XI/ 



Read tl^e ir>stx:jictions for each part of the survey carefully. If you 
wish-to chan^e^any of j^our answers, b^sure to erase your original 
a'nswcr completely. ' ^ / 



Kuv 


-..^ ' -, : BEGIN ^ 

e you. seen any of these raovies? 








1 . 


* J^WS / 


(1) 


yes 


• (2) -no 


•> 


-Thc^Deep . 


(1) 


yes 


(2> no ^ 




Orca 


(1) 




(2) V 


4. 


Blue Water, White Death "^^^^^^'^^aiaifl 




yes 


.(^) 4'' 




Shark's Ti*easuro 


(1) 


yes - - 


(2) no . 


t). 


Neptune Factor 


(1) 


yes 


(2) no 


n 


20,000 Leagues Under khe Sea 


(1) 


r 

yes 


^2) no 


s. . 


Tentacles v 


(1) 


yes 


(2) no 



In Questions 9-11, tell whether you watch .each telkvision series 

: (1) alwajs \ . . ' 

(2) usually 

(3) seldom * 
" (4) never 

9- Wild, Wild World of Animals 

10. >fein from Atlantis ^ 

11. Wild Kingdom ' 

- - 127 'How many Jacques Cousteau specials have you J^een. oh television? 

^ / ■ • . ^ 

(iWll of them ... ^ 

(2) 3 to 5 - . • ' ^ ^ . 

(3) 1 or 2 • • . ^ , 

(4) none ^ . ' 

13. How much have you learned about the ocea'n from television news 
programs? ' ' , 

(1) nothing . , : . . 

. (2) a: few thing^ 

(3) quite a bit I? 

(4) most of what I Imow 3^)out the ocean 

Vov each of the magazines in Questions 14-'19^ tell whether you read 

(1) - always . ' 

(2) usually ^ 

(3) sometimes . \ 7 

(4) never . , , 

14. National Geographic , . ' 

■ / : ' ■ ■ - ■ ■ ■ ■ 

15. Sea Frontiers - . 
io. Science World , 

17- / Oceans 

_^ 18.^ Na tional Wildlife • > 

19- Natural History 
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20. Have you learned anything about the ocean from la^newspaper? 
(1) yes (i)^ no 

2J. . How many books have you read a,bout the ocean in the last two years? 

(1) more than 10 books 

(2) 4 to 10 books ^ \ - 

(3) .1 to 3 books ' - \ V 

(4) none " - , , 

22. Ha'^e you ever lived within ,50 miles of the ocean. 

' ■ ' \ 

(1) yes, for-much of my life ^1 - . 

;(2) yes, for 2-5 years \ , . - 

(3) yes, for about a year . 

(4) no, never . 



3. How- many times did you go to an ocean beach last year? 

(L) once a month or more ofter^ \ . ' 

(2) 2 to 10 "separate trij^s 
(a) one trip 

(4) did .not go last year - 

(5) have never beeh to an ocean beach 

24i How frequently do you usually go on a boat to travel, fish, 
cruise, relax, etc, , on the ocean? ^ - : 

; (1) more than^lO times^ a year 
(2) .5 to 9 times a year ' " . ^ 

(3^1 to 4 times a year 

usually do not §o out. on a 'boat.. ^ 
have never been on ,a boat in the ocean 
; ■ ^ ' • • ■ : ' 

25. How well can you swim? - 

(1) I can swim at least. 1000 yards (10 football fields). 

(2) I can. swim at least 100 yards (l football field).. 

(3) \I can swim at least 50 y^irds. ' . . ' . 

(4) ISsCajn swim, but not 50 yards. 

(5) I c'^not swi'm. 

. \. ^ " " ' : \ . ■ ■ 

If \'-ou could haveNyour choice, would yan live in an area 
26.. noc^r a river or la|ce (l) yes- (2) no 



27. near ^hc ocean ^{l) yes (2) no 

28.. away froiu bodies, of v^ater (1) yes (2) no 
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29, 


f3ccn scuba diving or' snorkcling? 


(1) 


yes 


• (2-j 


no 




Been fishing in the -ocean? 


0) 


yes .. 


(2) 


no 


31: 


M£ide a seashell collection?. _ _ 




yes 


(2) 


no , 


32. 


Attended an orgoiaized Sea. Camp? 


(l) 


yes 


(2) 


no 


33. 


Been a Sea Explorer? ' ^ . 


(1) 


yes 


(•2) 


no 


Hav 


^ ■ 

you ever- visited any of the. following? 


* 






34. 


S 0.1- World ' ' 


0) 


y C!i> 




no 


35. 


Marincland /■ _ 


--' 






no 


36. 


N'ow England AquariuTii 


(1) 


vc#s 




no 


.>/ . 


^fystic Seaport or Aquarium 


(1) 


yes 


(2) 


no 




National Aquarium 


" (1) 


yes 


(2) 


no 




Muscunt of Natural History- 


(r) 


yes • 


(2) 


no' J* 


40.; 


Mariners ^^useuIn 


(1) 


yes 


(2) 


no 


41. 


Roanoke Valley Science Museum' 


(1) 


yes \ 


(2) . 


no 


42. 


Woij-ld you like to learn more ^bout 


the oceans? 








(1) yes (2) no ^' 








i. 


43. 


Are you interested in a career related to 


the oceans? 


■/'■ 

; 




(1) yes (2) no 




03 




/' 



4 li ^ Have you ever taken a .separate class in oceanogi , / 

biology, or a related ocean subject? / 

* ■ . . • 1 

/ Vl ) yes (2) no • V * 



For questions 45-50,, try to recall which of your own jniddl 
.school, juiiijxr high, or high school classes have involved ocoan 
study. . . * ' • ' 



oay.Qiich of .' the classes listed in 45t-50j tell" how much time was Spent 
ui'studies aT^out spi..c aspect the-'oceans, using .these choices: 

■ * " (J), ^ore than a month ' 



4 . . ^ (2) 'd to -4 weeks' ^. ^ 

(3) one week or less ] " ^'^ 

(4) , no time 

(5) . did not talce 'the. class ; v 

'45. Lirfe Science (7th 'grad^^)" * ^ ^ ^. 

y ^ . ■ . • . ■ 

. 40." Kar^h/Spac^ Science' 

• ' ^ . ', - ' 

47- . Hiplogy ' f . . 

4"^. Social Studies (geography, hi^tary, etc«) ' / 

49., Eri^G:lish oj* Language Arts ' / ' " , 

. ■ : ' - ^* . ■ . ' . ■ . , \ ^ ' , , 
•50'. .' All other jiinior high and" high school classes pftt together 



THIS JS TKE most important SECTION OF PAJRT 



Tlie experiences you have just identifij^d are grouped below into 10 
cat.egpries. Keeping in mind .the questions you have answered lip to j 
now, please 'ItANK the' 10 in .order of "their importan'ce in helping ypu ' 
I earn about the oceanS. ' . ' ^ ^ ' . ' *' <* 

-vA.^ Use the answer sheet ,spaces nvimbered 101 ytct'llQr 



B. ^ In the list, below, find the experience you consider most 

important, and mark '^t as, a 10 oIi your answer sheet. 

C. F'ind^ thd' 
the answei 



n^xt most importaS^experience,, and mark- it 9 oft 
;r sheet. ' ' v. " ' ; '/■ 



d; Continup in this manjier untj.1 you. reach the experience 
.category you. corisider to be the least important, ^and mark 

V. -irJsi^r- ' - . ■ - , . ^ - ; . . ' 

L*. • Use caqh number, 1-10, only once in your answers for this 
, ssction.j . - y ' • 



ItM.. Movies 



^02.^ Television specials 



I0.>. .Newspapers and tv news . ^ 
1 04. y^tigozines 
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^••*' l05. • Regular school classes - . 

1.06. 'Ocean study class " » ' 

- 107.^ • Books (.outside of school) - • o 

10(S.^ Recr,eational activities at-^.the beach 
• » * * * 

, . lO^.y Educatib'nal' activities' at the beach 

- o ■ 

110. Visl-ts to^p^felic aquaria^ etc.* 



1 



0 



< ft 



si 



«6 



A. 
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soak: PAIJT II 
ATTITUDES 



/. . nio; 'VightJ' a to' tins part of the sui*v(^\' For state- 

nipnrs 51-^65^ ?^hoose' your Jinswei^.. from this liSt: 

^dcCfiniteJy igree' - \ 

' tend to agree ' " • ; 
'(3) tend to .disagree * 1 

. ; . (4T' d^finixtely^ disagree ' ^ ."'-l 

LLxampLe.: 'X2. Near^ a^beach is- the' best place to live. I 

Ifoyou definitely agree or disagree with .this statement^ j ^ - ' 
^ , * mark answer 1 or '4 accordingly. " If you aren^t supe how you feelj 

- choose thet'^artswer which conjes clospst to .your feelings at the . ^ j ; 
prescnJ: time. • • " 0 ' •,' ' | . ' 

■ ■ ' . ■ ^ . .... V. •.; : 
■ ■ . • - * . . . ■ •■■ • ■ ^ ■ ■ . 

51. The resources of the oceans are« insignifiqant compared to the 
• resoiircels of the land masses. ' 

\ ..52; ^ Sdme unusual or delicate coastal lenvironments should be off- 
' limit's' .fo tne public. . , . . / ^ ' 

. 5.>. 'The governmeint sjiould qot-'have the right tb rcguJ.ate the ' , 
flsJiing- Tji'dus-fery. . ' * . 

^4. • Tli^e o-cean>is.so Vftst that pplluty^n has, practicc^3ly no effect 

' * on it: • ' * ... ^ . . •' ' 

. - ■■ * ' 

♦ S5. -J he* United , States should spend more^oney to increase food 

production^* from tbe sea.. ' > ' . • ° . >. 

• 5^. Coasta.l wetlaMs' (marsiies and sucih) should .be' fill ed in to 
provide -mo rfe i'-ind for homes near the, coast. 

•57. If JJuiT'ks became extinet^ the world would be a lot better off 

^S.. Ocean trenches would.be a/«good place.^ to. dispose of ,thc wastes ^- 
.•s" 'from our ci-ties. ' ^ . *. ' . ■ 

• . T^he oceans ^epresient ortly a. limited' sourife df^/food and regotirces 
for the future. ^ , ^ , ..^ > '^^ ' : ' ' ' , ' 

' . ' ■'• *' " * ' ■ * " ■ 

00.. There* 5^h6u Id be an intern(LtionaI* agreement about some form of* 
punishment for industries and* oil tankers -that pollute the 

.... ocean. ' ■ ■ ' . v • • . ' ^^r^ '. 7"~ 
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61. We should \hn tuna fi>:hing^in order .to 'prptbct porpoi'ses, which 
are ^somctimea,, , accidentally. caught in tima net£^ 

(yi. Offshore oil "resources ^ttar.uot be exploited ^^rithput permanent 
damage to,- the ocean envirGnment. \ * . ' ^ , ■ 

' . ^ * . ■ ? ' ^ ^ - . • ' ^ ■ . . ' ' ' 

03, Owners cf beach homes and motels should be allowed -to fence 
* ^Dff sectio£is^ 6f beach' for their priyate tise,- / 

Spme sections of seashore shoulQ be set aside just for. people' s.: 
pc^-sonai enjoyment. • ' . - ^ c:,* <> 

. ' ■ \ ' ^ ^' : 

05. A person living 500 miles inlcind would- not beVaffected" by the'. 
• ocean. • ^ ^ V : ■ • ^ . , ' 



# 



\ 



^ SOAK: PART III ' . \ - \ 

• KNOWLEDGE SURVEY c * ' . 




example below^: 

Ekample: -XS. Which: of the fol'[^owing is the greatest, tide-producing 
force "for the wp'rld^s^ oceans? 
^ . ■ ^' . * " . . \ 

. . ; * (1) sun - ' ' ,^ • 

(2} moon ^' ^ V ' . 

. .(3) planets - . ^ • ' . ' . 

. (4)'5t^rs ' ■ ; : ^ ' ■ ^ 

"Svincc^the Vbim^ct answer is? (2) inoon, you should mark yoxxr, answer ' 
sheet: ' . ' . ' ' . • 



. .X3. ©0®©® 



•RemCmbcr to er^se completely if. you make chainges on your" ansver 
sheet.. • > '■ -• .r , ■•• • - . » ••. , 

^ . > . . BEGIN ' • ■ • ,i 

. What percent "bf the ^anrth's surface is coVered? by oceans? 



(1) 

(2) ' 50 

(3) -60 
^(4) 70 



67.^ ^.avery naturally-^b'ccurring^ element is present' to some .extent^ 
• ' in gea water •. v " 



^(1) irue (2) .false 

.0^. Tfae United States has -extended its economic boundary to »a 
distance of ? miles offshore:, . . s . 9.. 



(1). 3 

. . (2) 12 . 

- (3) 100 

"(4) 200 



<'>9. ..Prt mytholo^ th8 Roman gQd' of the sea was , 

(1) Apollo ' • • " ' ' ' . " > 

-:;(2) Neptune - • ^ .\ ' • / - ' ' ' 

■ (3) Demeter « ' ^ . * ^ • 

(4) ?euS r ' . . " * V ^ . • 

70., The greatest production of organic niaff-'jr would be Jfound iii, 
- one 3guare kilometer of , * ' ' ' ' " • 

(1) . open 0(>ean >r •. • .• • . - 

(2) mud^at- ° • . " 
-(3) salt marsh; ^ . , 

' (4) sand dune ' . ; •> , v . 

71. Large quantities o.f oil have been Vound ^n the continental 
shelf off the coast of Virginid. . 

>^ (1) true ■ ^2) falie'/ . ^ . 

' ' . ■ . ' ' >^ • 

A72. The primary producer .i'n the marine food chain consist!^ of ' 

I (1) zooplanktoh ^ \ ^ " ' . . 

/ (2) small fish . * / . 

(3) phytoplankton _ ■ • * , ' ' ♦ \ . 
. (4) invert eUra^ 



A7.3. There is evidence that t.ie Nor^!h American continent hak • 

\ ' \ ■-■ ■ - .. ' * - 

(1) never mcnred and probably vdll not move • ^ 

* (2)* moved in the^ pasV "but is not -flioving now ' S 

(3) not moved, but could move . . • . . ' • 

(4) moved in the pas€ and "is presently' moving 

A/ 4. When organic wastes are broken down in water,, whaia substance 
is i^emoved from ,the water? • 

X'^)' csLvhon dioxide . " " • .. ' . . - 

, • • --'(2) oxygen ^ - *. - » *. . 

A (3.) hydrogen " - *' . 

^ ' , (4*) .ammpnia . *. ■ ' . *' ' ^ 

- . » ■ .v ^ ^ \ ■ ' Jk. • ■ 

A/b., In tlie' statx^ment;, W^i^eilr, \cater ^yerywhere ^nS uot a drop tcv 
tij'inkj ^. the poet wasJ^■^ieferr^ing to / / . 

f ^ '•' (l).sea water ..^7^4- ■ - . , : 

(2) rain water . * . • ' ' ■ - ' 
.(3) polluteci water^x^;j^ • ' , 

\ (A) a..flood . > > ' : . . • • . \ = " . 



) 



■^he 'harvest an^ sale of "feome food organisms fronNthe Chesapeake 
Iky has been' stopped because these organisiiis contain unacceptabl 
..levels of ■ . . \ • , . 

\j ' • ' * , ■ . * " 

(1). DDT \ . .. •.' . -. . 

•(.2) lead ." • ', ' 4 ' - . " . 
' (3) mercuiy ' ~ : ' • ; t . ' 

*{4) kepone ' \ ' y .? 

In the following ^ food weB^ tbe top caraivores are^ 
(1) terns- a*nd weakfish " 

,(2) anchovies and croakers 4. 
Ms) skates, terns ar^c} Veakflsh ' * . • , 
(4) QroakerS- afnd skates . ' ' \ 



terns 



skates 




anczvdvxes 



mussels 

shoreline i^lgae . 



mysi& ghrimp 



croakers 



The amount of land sur 



lyace in *the No 



rthem Hemi^spherfe 'is 



(1) considerably less than the land surface in the Southern » 
Hemisphere ^ ' ■ ' . ' ^. . - 

(2) about th^v same as the land surf i^e in the Southern ' ■ 
Hemisphere ^ ' • v^,_ , , 

•''-(^) considerably greater than the land sui-face in the \ ^ ■ 
Southern -Hemisphere ' . » ^ ^ \ . ' 

%e English language contains many, familiar expressions .tha^ \ 
originated as, .sayings aliout the .sea. .^(hicii*^*^ the following 
is jiot one of these sayiaigs? ■ . \ . . ' ' 

(ij Time' and tide wait "for no ma.n'. . ^ - 

(2) As^- fickle. as.a fishwif.e^ \' ' ' i . s 

(3) ^Any old port .in a starm'^ 
(4^"^Red sky at hight, ' sailors delist. 



. A So. • Surface sqawater is saltiest whfere 

(1) prpcipitatiCm is' high and^evaporatieji is low- 
evhporation is hijgh and precipitatlc[n is low . 
^ (3) prepi^itation' equdls evaporation 
- (4) there is ho evaporation or precipitation . ^ • 

^ \^\jy^he U.S. Cfeverriinent agency coiicerhed with the -atudy of/ the 
oceans is • ' " ' ... 



NOAA 

(2) EPA - .. . . ' ^ . - . - 

.(3) NASA . • * — • ^> . . 

(4) CIA ; . ^ ' ' • " 

.AS2. SupertanlC^ijs carrying oil dp, not conre- to Virginia at present 
because 

(1) there are no deapwater, ports yforr .them ' ^ 

(2) they cannot go across the CHesapeake Bay Bridge-TLjnriel 

(3) majp^ T^efirteries- and pipelines are not laca.ted hfere 
'K4.) all. of the ab6v^ ' ' ■ * ' y * • ' ^. 

. A;>3i \ A typical, marine, fish possesses- a swim bladder which , enabl es. 
It to a3j,ust.to iijirdted'Changes*^ 

(1-) oxygen content* • ' - ^ . . t 

(^) metabolit waste .products ' * ^ ' j 
^'=•(3) pressure /. /' . " . " / 

(4) salf cohcenti'ations ^ • ^ ' \ 

A^'4. As seen 'from above, the jetty in , the following picture will. 
cau?e * " . / • - " * ;\ ■ . 

. ■ ' •■ ' ■ " / ■ ^ ' . ■ . . .■ j^'^^ ■ ' ' ■ ■ 

" / (l),sand to/build up a1? side A and erod«* at'side B' \ 

•^(2) sand to' erode* from side A and build up at side B y ^ 



(3X erosipn to/occur on both sides- 
(4) sand to byilfl up on. both sides 



B 



Direction 
of curi-ent 



JU 



• aHS. The Monitor was 



shorelirlc 



(1) the first CS,^ nuclear 'submarine 

(2) a ship aboard which a famous t'rea,ty k^s signed 



, ''^^(3)- an drbnplad. warship in the Civil Wai 

^ - (4) the first ^hip destroyed at ^ Pearl Haider ' , 

* ^'^'^p •'^ Tjx^y^^ sea animals that containsi ^'thc larges-t numbei' af 

"threatened or endau^ered. species is/ * - 



(1) fi6h ' V ' ' * - 

(2) moUusks • ' ^ 
^ ^(3) .eChino^erms ^. ' 

"""^'(4) mammals \ 



^§7. Many oil tankers fly the flags of a few small- countries- like ' * 
. Liberik be^ause^ these countries. , , , ' . 



^ are great oil producers./ ; . • ^ * - * ^ 

• ,,"'^(2) hav^^ weaker Syhipping regulations ; ^ 

(3y are politically;' neutral^ ^ ' , • . ' . 

(4)' have the \iggest ships ' * /• • . 

. ' \ ' ' ^ \0 ' 

^^8S. Daily temperatuShe chcinges in ocean waters at one location ^re 

'^'(1) much less than in -air • ' , > ' T 

(2) about the. same as in air . ^' I 

^ (3) much' more than, in air, . *. ' ^ ^ 



.Scrimshaw°"vjas V * . ' - 

• . • (1) 'one -of tall ships" in the Bicentennial 

(2) the type of writing found in the 'Dead Sea Scro'lls^ ^ 
' (3) a series of? kiiots -used in sail riggings ^ - 

. .^/4) the whalers ' art^ of 'carving on whale teeth and 'bones' 



[ 



'^90. Sharks frequently attack swimmers along our. shbre, 

true .•?^(2) false ^' ' ' • * . ^ 




1 



i 



STOP, j 



» , , ' 

. TuiTn in your survej^ form and. 
answer sheet, to your tea'cAcK, >Ma? 2 ' / 
• * sivre your answer sheets has thq pi^er 

. /Test form letter marked, oh it. 



o'S^ank you for your cooperation. 



B72. The deepest ocean trenches currently known 'are in 'ifhe 

(l) Atlantic , Ocean . * , j* . j 

• (2) indiala. Ocean * ' • - ^ ^ . \ 

^'KS) Pacifijc Ocean. * \. \ ' . 

(4) Mediterranean Sea\ . s ' 

B73- Which of the 'folloWijig stories does ^ not take place cfn an islapd?. 

(Iv Robinson Crusoe. 

. (2) Swiss 'Family Robinso.rr ' . " ' . ^ ; 

''K3.) Captains Cou'rageous ' \^ " ^. 

. (4) I^Si^waii ^ .V . . , 

. . . , ^ ■ . - . ■' ^> . / ' — . ■ ' . 

1>74.- Which of the following nations has no seacoast? * 

%^ . , ' ■ . . ; ' ■ • ' 

: " 1 (]r)r»Trance 

H2) tibet ^ 
/ (3) Guatemala 
' (H) Algeria ^ , " _ - . . 

* - * .''"< * • ' ' '* 
[375; • Several, species of whaleis haV^, becpmp endangered because of . ; 

(1) pollutioja*of the oceans by indji^trial-ruasues ' . * ^ 

• (2) oil sp4,xls from tankers and* offshore drilling ' .'^^ 

^ :\ (3) a redyctior;' in their -food -supply " , ' = 

'^'"(4)'*coi,TiTvercial harvesting by man . . 

Ji7o. To keep the rhythm of the oars, or Xo; pull together in riising r 
.f he sails, the crew ,of ano ear^iy sailing ship Votild sing songs 
, called^ ^ ' ■ ' . ' ' ^ * 

■ ' '^'^^ . * . - ~ . ^ ■ • . . ' ' - ^ ^ 

, - '' (1) chanteys ^ , ^ 1 . ^ 

(2) parols - * ^ . ^ . ^ 

(3) timers . . ' -r ' *. ^ ^ 

(4) canticle? , ^ " - • 

^77. /If tu^ figure below represents an area. off the coast of , 

Vxr^inia, ^ ^ ■ ^ ^ ^ . . 

. . . . . ■ ■ ■■ J\. • J , ^ A 

(1) ^City. A will have the cooler ayqrage temperature in summer 
'*-^(?) eity B will'^haVe the warmer average temperature in winder * 
. (3) T)oth cities will have the same average .temperature in winter 
' (4) bbth^ cities will have the .same averagjg- temperature in •summer 



Islands 



B?'^/' Natural resourc0s are; equally distributed across the face of 
the globe. . ^ . if 



(1)' trudc .-^K^) false/ 



^/H7^^^ Marine phytoplankton^are responsible for producing ' ? of the 
/ earth ^s. o:{cygen//^ • * ^ ' 

. ' 0) i/io' - " • ' - , 

. (5) 1/4 • • ^ " ^ ' * . 

■*'"(3)' 2/3, or mere ■ ' ^ 

- (4) 100^; ' . . . ^ 

n^O. Grcfeh plants 'do not grow *at great depths in the oce^in becajusc 
/» • ' n ■ ' ^ ■■ ■ - ■ . . . 

(T) „ the watei- pressure iis too great* 

(2) oxygen and carbon dioxide are not found /at these depths 

(3) the ivater temperature is too cold - - 
■-(4) sunlight does not penetrate to^ great ocean depths 

; t>*^|. A . large earthquake migiit cause a ? in the ocean. ' - ^ 

(1) large-scal^ocean current . 
j' "''(2)' tsimana* (tidal . \ 

(3) poi;sonous red liide . . 

(4) change in fish migration 

Who fiBS^t charted the path of the)Gulf Stream?" 

. . : ^ V / / • : . 

(1) CBrTstopher Colijmbus / \ . • 

. ^' (2) Valsco DaGama . . ' ^ ^ ' 

\ . (3)' MattheV Fontaine Maury * ' 7 

. ' "'(4)' ll<injamin Franklin ' . 

i^^^'J- Appr^ximateiy 'Arhat percent* of the U.S. popi>lation .lives 
within. 50* miles 5f the coast? . . 

^ : • '■ i . ■/ X ■/ ■■■■ 

' {\) 1Q% - . ■ ■ . . . ■ / • ■ . 

' (2) 30^ ■ . . ■ . 

.-- v(3) 605? . . ^ ... 

(4) 90?^. ■ , ' _ ■ . 

f^-^- .i^^'liiji-t^h 0.? the. following is an economically important product . 
'of the., ChcJiapeakc Bay? . - ' -x . ' ' , 

4... ■ • • ' ■• , ' \ ' ^ ■ 



(2) .lobstel-s ." ' . ^ 

"'^(3) blue, crabs > * ^ 

(4) squiH - _ |(^- 



Mc^jor surface currents' of the ocean move 



(1) clockwise in both 'the Northern and Southern Hcmi,sphei\is 
(?]^ countcr-clpclvwise iji ^botJi tljp Northern nnd Southern^ , 
Hem^pheres ; . . • ^ • ] ^ 

■''•(3) clockwise in the Northern Heinisphere^ and counter-c^ocTwisc 

in the SoutHcrn Hen^isphere ' , . ^ 

. (4)' cbunter-clockwise in thc^ Northern Heinisphe^re and clockwise 
in* the Southern. Hemisphere ^ - . * 



* v. • ... 

Mo^'t Qxl^ollution in the o^ean comes from " • 

« . • 

^-(1) routine ^s^p- maintenance in port < , 

(2) 'breaks "in; undejrvater pipelines " 

(3) "damaged -oxl tankers • " • 
C\) leaks in offshore- oil wells j / ^^ • 

The "Ra Expeditions" indicated that * . - \ . . % 
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^(i) early tnen could have traveled great*di3tance^ ±n reed boat 

(2) reed boats were not sux,table for sea-. t^ra%el ' < 

(3) the Indies could bo reached by: sail:^ng eastward , ' • 

(4) it- was f)ossible to sail around Gape ^ Hora^^v^ v [■ \ . . • 
^ " . " ■' ■ J ■ 

The aifimal group that has no land or fresHf^water .members is 
the- . ' ' * ' " ■ • - 

\ _ ' • ...^•■^ ' ' - x- '-'^ ■ ■ - ■ 

' * '> ^ . ■ . ■ ' "» ' ■- - • ■■ " 

(1) . sponges' . * ^ ' ' . r . ^ 

(2) mollusks - \ ' 1,^-1^-- -^ , " . ' 
""(3) eehinoderms V, , ' \^ 

(4)' coelenterates^^>--^' . ' • " 

Sca^wa^i>-^ at r J • ^ . " ^ * 

*(lf C°C :(32°F) - / ^" ' ^ ' - ^ ■ " 

(2) • temperatures^ higher than 'b°0-'- ^ . • ^ . 
'♦(3) temperat^rres lower, thaii b°e - . ; • / - * * 
^^),none of.tBe above^ • Sea water^does not freeze. - * ' . . 

^Most species of fish fourid in lakes ^rld riyer&^re also found - 
>it|\he^ opean. j ^ , - ■ f . ' 

•tl) time. ^^^2) false ^ . , / ^ * • ^ . ^ 



STOP. ' . • . .V 



Make sure your answer sheet has a^, ^ 
' : ' ^ . Test Form lettd|r marked, on- it. Tur|i** 

N - ^ ' your survey^paperrand' answer sKeet in 

^ . ^ • . " to your teacher. Thank you for your 

\ cooperation. , . i , . ' 
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. ' f7--"* -M^t' edible ;^hellffsh are found in areas of 

. f --(i*) shallow coastal waters 

' (^) , deep ocean waters '7 . . . ' 

^. V ' •'. . (i) fresh-water marshes ' , • . 

. \^ very salty waters^ ' 

- . ■ " ^ ..1 , . • . ^ ' . . ■ , ^- - ; 

; ~ <^73. DiiSftance or bosition nortTi or south of the equator is called 



t 



• -(l) platitude ' 

/ *(2) longitude • * • . \ 

' ;(3) leagues ^ . 

* ' . . ~ , ... 

' C74i The c/onditiqn kno^^rn 'as the "bends" .results when a person as 
subjected to 

, (l) a sudden increase in pressure ^ ^ . ^^r^^^ « ' 
*^ "'^(^) .a sudden decrease in pressure' . ' ^ 

. (3) 2ir containing too littlp nitrogen' 
/ ' (4) air containing too^ imch nitrogeri .. ^ ' - ^/f ■ " 

; C7?). You' are taking this test, in th;e E^gl^f^ because; 

, ' . (l) Herti;y Vllljnade this our official language 

-■(2) the SpariishJrmadit^ras defeate'd Jb'y 'tiigland- 

(3) the United States vron^^e^JRev War ^ ■ ^ . ' 

(4) the Pope's Lino of Deiharcatxotr-g^e North America to Ehgland 

^ Which of the following states has no seaco^ 



(l) New Hampsh^Lre > . ' / - ^ 

^^(2) Idaho ^" ' ' . . 

(3) Mississippi ^ . • . . ' ^ 

(4) Texas V i ' 



C77. • Nuclear power^ plants are usuai^y built near- ^b^ of . water 
because the water is .. > ' , 

' . c" .. . " ' .. " \. 

/ (l). an' added saferty factor in case of a radiation leak . 

' "''■(2) used to cool <the reactors ' '\ 
^ (3) an a;J.temative power source* ' 
u. (4) a. disposal place fCr radioactive was'fes 

C78; En 'Hemingway s The Old* Man and .the Sea, ' the main character 
returns Jb-d^ppTy with ^ \ !* 

{!) the biggest fish anyone had ever seen ' 
(2)/a treasure worth millions . of dollars^; ' 
%30 a huge fish, skeleton ' / ■ 

(4) a^boat full of- two-pound lobsters « ^ 
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C79. Red tides are caused by . " • \ " 

(1) shark feed-! ng frenzies 

Urmillio.ns of floatiiig dead fish - . ^ 

:"-(3) a type of plankton. . . * 

. (4) refraccion of sun rays at a ceiitain angla . • . , • 
■ I ■■.•■."'■*■ 

In the food web shown, direct compdtitors for food would be 

' ■ < ■ 

' >1 ■ , . ■* 

(1) skates aild mysid shrimp ^ 

---(2) croakers and weakfish 

(3) terns and ;anchovies ^ ~ ^ * . 

(4) wedkfishr arid anchovies ■ ' 




weakf isli 



skates anchoVie's — — — -^croakers 

mussels . my s id shrimp 

shoreline algae. 



V 



CSl. The .Mid- Atlantic Ridge is ' 

"(1) a site for sea-floor spreadi4^g ;^ . * 

(2) the remains of an' ancient land moun-^ain range 

. (3) one of the oldest parts, of the sea floor , ^. a 

(4) the remains of an old coral Tree f ' ^ , . . 

C82. Tlie first great body 6f scientific information abo^t^the. sea 
came front the voyages of the in the nineteenth century^ 

-''(1) Challenger' ' . 

, (2)/ Trieste 
V (3) Beagle . - .... 

\ • (4) Calypso ^ ^ ... 

CsVf Kow did the amount' 9t tLsh (in. pounds.) caught' in the ocean 
• \ in 1970 compare to the cajbch.in 1950?. ^ * . 

\ ■« ^ ' t - . ..... 

' \ (1) The 1970 catch was about -g- the*1950 catch. 
•1 (2) They were about the same. 

^i) The 1970 catch was more than^ double the 1950 catch.- 



tS4. The Bermuda^ Triangle is located 



4l) in th9 Caribbean .Seaj " /. 

\ (2) in the Gulf qiL-Mexico^^^^^ " 

(3) in the South Pacifi'c/ 

(4) of f the coast of tlic Carolinas 



CS5- 



Sea water has a^ density 



" ''(l) greater than that /of fresh w^ter 

(2) less than that df/ fi^sh . wate^" 
-. (3)- the same as that «f fresh water 



15? 



.C87. 



Wix'ch of*the fqllowing painters is famous for his pictures 
of watermen at ^ork? ! * \ 

♦ . ^ \ ■ '-^ ' • . ' ' . ■ • • ' • . • ' 

■''■(1) Wins Ipw Homer jti ^ ; 

(2) . Matthew Brady " ' 

(3) Paul Cezanne . • V- 
' (4) Pablo* Picasso 

OPE? ia fhe- ; , : • ' ' 



"''-(l)r Oi?gd!nizaticrn of .PetroleOm Exporting Countries • . 
A2) prg^mzation* of ' Powerful Eastern Couhtries . 

(3) Oil Producers of -the Euiropiean Community 

•(4) Overseas Policy on-Economix: Control ^ - 

In the. figure heloy, ^Jjie highest tides .^are. at point? 

'^(i> A aM B ' : i •. 

12) A- and • J! 
( j ) B and D • ^ ' ■ . ' /. ' 

(4) C and p t , r . . • . ^" 




^ihb Oh 




C89r The Argo Mert;hant was . 



^^^^ — ah ancient epic sea p6ein 
^ :K2) an o^l ^nker that Wrecked of f , Cape Cod * ' 
(:3) a trading ship that fouiid a route to the Orient 
• . (4) a famous Dutch trader , / 
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'C9*» .Many fish aire a good food for people on fit restricted diets' 
because the fish contain low amounts of saturated fats. . 

• -.iil) true- (2) false ^ ■ . • 



STOP. 



Make^ sure your answer sheet has a , { 
Test Form'lettei: marked; on it. ' 
in your' survjey paper and '-answer' Shee t 
to your teacher, . • • - ^ 



Thank you for' your cooperation. ' , ^ 
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: V - ^ December 6, 1978 • • i- / 



pear (Principal) ; • V.; * r-^'-r- " 

^ . ^'*The. trenda of 'Ipcreaslhg concern about the, condition of our water 
^resources and a grovil^g interest in our^^arit^^l^&ritage^ have l,e1d' 
many educators to be^-iova that, the worlj Qf water should. cteceive 
g^eater emphasis ^.in the formal educational prQpess. At present, 
hovever,' there are no concrete data to indicate whether or ndt suct^ 
emphasis it- necesdary. * Before any recommendations can be made, we 
need the answers to several questionj; . 

* ■ ■ . ^ . ' ' ■ . N ; • 

^ • ^ VThat do .outb Students know about the- marine environment and its 
impact on our culture? ' . i ■ . ^ ■ 

. "How do :students feel libout the lapartance of the oceans and- the 
mannet in which we use them? . ; ' 

Did the students ac(luire their os^rlne knowledge ^and^attitudes at 
jschool or as a reault ofCkome other set of experiences? * - ^ 

.. ■ • . 1.. 

In or-der to .find the 'answers to theate questions we. are inv^^ng 
your,acho9l to participate in aresearch study aiong^ with 29 other ^ 
schools statewide. . Ve propose to ask thirty penth graders in your 
school soma written questions about the ocean and their oim mar,lne-v 
related experlTencsB. This-would require o'ne class peripi^ only at thQ 
beginning of yoUr second ^toaster . '^^It would Involve no expense to 
your- school. *^ ' .' 

Should you. decide to- participate,- please choose. a class in your'.. . 
sclfo<»^ 'that is liK?tly to contain students representing the full range/ 
of ability- levels i^i 7our school; They muat all be tenth, graders but 
the class they are in can be any 'subject / The survey includes aome 
science questions but many in social studi^es and the^rts as wel^^ so ^ 
we would like to 'avoid sterey^ing^t as a science ^^t. , 

Enclosed is a self -addressed pon teasel cn which you may indic|ite 
your. decislonT; We realize this is a busy time in your" schedule, biit 
a rep,ly before January. 6 would be gr&itly .appr^^^'^iated. 



Thank you for your icoope^atlon. 



> 



Sincerely 



Hrs. RQ^nne Fortnei 
Graduate Teaching Assistant 



y^.. 

Dr. T. G> Teates. 
Director, Division of 

Curriculum and Inatructlon 



V. * , COIXEGE or EDUCATION 

* ■ • . • ■ 

VIRGINIA POLYTECHNIC' INSTITUTE AND STATE ' UNIVERSITY' 

* . ^ ^ Virfinia 24061 
Dnrwoii or CutwcutuM aud Inmocnoi* .^■—"'^ ^ ' 



Dear (Teacher) : 



Your prtnclpel has. a^reed^to have your .school participate In a^ 
statewide survey. we are cdtiductihg, and his has named you to be our 
cobpetatlng ^teacher In pase you- are. uncertain, about what Is Involved, 
let uie explain briefly.; The 8u^^^y is called "SOAK, for Survey of. 
Oceanic Attitudes and' Knowledge, and ltf has cliree parts designed t^ . 
determine (1) .what students know about *the oftan^, (2) hov they faf^^X 
aboiit th^ ocean's lmpol^ta]cifce and the way* we use 'the ocean, and (\K.the \ 
• experiences that led the Students to thla .knowledge l%vel and attinide • 

■ v- --^ ^ 

In order to administer this survey, we , are asl^lnti you to presient v 
It to bne of your. classes which has only tenth grad«rs of rvarled ability 
levels... A claM fof aboiit 30 would taC ideal., but fjbre.or six more or 
less c^n^be q&mpensat^ for by the 'samples In other schoolis/ Plf^se . 
take a moaent'*'n()w to fill In the enclosed po^t car<I telling us hov 
many cop lea of the survey materials you wllX^naed. 'By January I6^^e v , 
will put In . the mail' fo^ yo" this number of survey for^« ansver^ sheets/ 
and pencils embossec^tMth the" S0AK-7Q logo ^ The parcel will alko i> ^ 
contain complete In^rtictlons for administering the aiirvey^ and a ^ 
stamped envelope for the return of the iinswer . sjiests. The survey^la 
to- be given during a single class period at the Ih^lnnlng of your 
second semester, or at least by 'February -10. ^ 



If you have questions about the survey that remain il^ansvered, 
please, write them on tho^post. card and.>we will respond promptly* 
Thank you for your assistance. 



Sincerely; 

Mrs-.^Rosanne Fortner 
Graduate Teaching' Assistant 



'-tie 
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POSTCARDS, PROVIDE vPdR REPLIES FROM 
PRINCIPALS AND CroPERATING TEACHERS 



Sc 




-^^'Yes, our -school' WilT participate In .the marine 
^ awareness^survey. . . v 

.Send- material's toil v • ^ ^ * ' 

/ V .: . (cooperatiYisL^cher) 

/' ■ .v • ■ . . • ■ ^ : ' ■■■ 

■ No., oor school chooses not to participate in 

thi,;:.. study. ' ' • . 

. . •' • * ■ -. . » 



■Principal' s. signature, . 




• Cooparatlng TClacher 



School 



.^Number of* Survey Packeta Needed 



1 T 



ERIC 



• f »...;:;. ....... . 



010 



-INSTRUCTIONS FOR T3ACHERS 



1 . 



Fill in tl^.e "^General, Information", she^t enclosed. ; - 

Distribtito^, the, blu9.s;^l^^8 fipr marking answer^s. '' Students may, 
keep the pencils Vjhen tyhe- survey is cOmpl^eted/. >^ « • v' 

Distribute answer sheets. . Caution j^tudents ^not to bend or wrijgkl-e 
them, as the dompu'ter vd.il sp^it -them put arid scorte^'them as.^ro.ir 

On the' ansv/er Sheets, instruct students a4^follaw3.T . 

a, "Use only- the ;,p eric i]^.s^ provided' Tor /Wrking^-qn she'et."* ■• 

hi "Fill in today' s liate in the blanl^ &i the , top of the sheet.*" 

. • --^ . • ■ • \'- " ■ • ■ 7 " •" ■ ■ - ^ ■ • . ; 

c. "Notice in- the 'top. right qorner the correct metlfajd for^^raarking 

.entire 'circle • 




/tne'*'*8«T:cion labelled SEAT flO, 
In the first ^column under, SEAT . , NO.,,' blacken in the ® if you • 
are a mal'e »8tudent, an.d tke (\) if you. are a f'^male student." 



e. "In the second column -under S^Af' NO., blacken in the circle for. 
the ^racial"* group to which you belong. Your^'.choi.ces are: 

' ,(1) Black (if) Spanish-American ' . 

_^4S) V/hita • (5) American ■ I^ian' '. « 

^^^.Orfental (6) Other /' ' ; r 

r. "Ujider -the section, called GROUP /NO . , blacken in ' cj^^rcle Xi) 

g., "I^ is not nep^ssary to put your name on the ^ansv/er sheet^ but 
you\iay if y^oy wlsh.r \ / - - . ' 

Distribi^e" the survey booklets. . \)n the-.front of each'is a black, 
letter JV7 B, or. C". Ha^% the stud'ei^nts blacker^ {iin" the circle un5er 



TEST FORI'I according* to 



survey /they have. ^ 



, THIS STEP.jS ESSENTIi«I" 

Do\not coritinue^ntil' all Students have"* coriipleted' this step. 
E*ach form of the^nov/ledge test has different ariswrf^s, so responses 
C5jiriot be scor^eS Without the form letter.. 

Instruct stud,ehts to, read, all instructions for eacrt part carefully.* 
and, mark all their answers in.,. trie manner shovm. ' Orfly Part III cTf 
the survey, the Knowledge<sectlpnj has right ■ and v/rokgjinswers.. - 

Students Wy^York straight '^hr.ougli the survey to the' endT*' Please 
allow^^the i^tlrea cl^ss'period for completion-. Collect the 
ansV/er. ^he^gia-^sn students* have .finished, m akin/^ sure each sheet 
has^a fo'rft letter rfarked on it j * . . ■ . ■ • <, . ' ■ 

Roturh the anfifwer sheets, and. "General Information" sheet in 
envelope provided. * . / -T: • 



r 



the 



Thank you fbr yoi 



assistance. 



Rosanne Fortner 
V/ar Memorial Gym 
.irege.of Educatioa, VPI SIT 
^lackgbifrg,. V*i 2^+06 I 
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•S^, INSTRUCTIONS' FOR /TSACKSRS 



r. 



Fill ly^the^* •General- Information" sheet ^eKq}.oseci, ' . . .. 

;DistrlfDute ^lfi[o -Blue pencils for marking. an,swe^/. •^Students- may-' » 
• keep/the pencils v/hen the survey is completed^' 

3. Di's/ribu*te ansvyer sheets,. ^ Caution ' students no-t to bend of^ •;/rinkle 
] " them,' as ^the. computer -v/iij.' spit them 'out ailcl ^core them as zei'0!> 

** Lf» On the answar; ^he^ts, instruct styQents as.follpy/S: 

I e. "Use. pnly the . pencils provided, for marki-Hg on* this sheiBfc,*.** 

; b, "Fill in today* s date in the blanks at the top of the shee,t,'» 

c c, "Kdtice in* the top right- corner the correct method fort.marM'ng * 

your answers on this ajfs.wer shest: fill in the entire circ-le 
acorrespbnding-to the ^swer.you have chosenj^"^. . ^ % 

' d, "Below the spaces marked DATE*; find the section labelled. -SEAT MO. 
In the first ..calumn under SEAT WO.,- blacken iA the if yoit 
J 4 V^® ^ male atudent, «nd tlfe i/£ you', are a female-' stu.denj^ 'J 

^ ,e. "In the* second ccluinn under SEAT NO-., blaclcon Xn the cir^e for 
the racial group to which ^you. .^jSlofigc, Yoi^r cnoices are: 

' (O ^lack (4)' Spoi^i^sh -American ' ^ 

■ ' (2) VfliitVrx ' (5^) American Indian v * . • % 

. . (3) Oriental <6)* Other ' ^ ; \. 

f j*"Und^r'i;he sectio$. called^QROUB; NO. , blacken in circle. (?) ." 

g. "It 4.S not necessary to pirt y'our name- on the answer sheat, butr. 
you inay if you wish,. " V-^ * x-.- - 

Distribute the; Purvey booklets. On thjB front of each is a black 
letteJr A, B,* or C. Have -the students bla*fcjfeen in the circle ^under * 
• TEST FORI-I according to the survey they have.. T 

'this- STEP^ IS 'ESSENTIAL! ' . ' ' • * ^ . 

Do' not continue iin.t±l .all student^ have comjJlpted* thi^ step. ; 
Each Horm'Of the kuowl edge test has. different* ansv/ers, so responses 
...cannot be'^scored wlthouy the .forto letter . * 

6. Instruct students to read all instruations for each part carefully , 
and mark all their ianswers in "the manner shovm. , Only Part III of 

■ • 'the survey, the Knowledge section,'" hfts 'right a^g^i wrong answers. 

7. Students may v/ork'' straigTit ^hrbugh the "survey tO' the end. / Please 
allow tie entire class period for completion. Collect all. the 
answer sheets vmen students have 'finished, gaklrig sure each shept 

. hais a form letter marked on ii ^ ^ ' < 

3. Retur«f' the lanswer sheets arid "General Information" sheet in the 
envelope provided. . » 



V 4 



5. 



Thank you for your assistance. 



.Mrs. Rosanne Fortner ^ . 
207 V/ar Memorial Gym * ' 
College- o*f Sducatiob^,* VPI u SU 
31acksburg,^.VA-. 2406 r. '^-4, 



I 
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T •< ■, . V V gensral", j^osMAiioif ■ 



Name of -School: . 



2. .Cooperating T^acheir: 



3^ The. enrollment of this school is' (cir^l.e ^oheT, ^tter) 

a, more them J 500 , . ^ * " . 
<.b..'iOOO to.-l50a . <^,' . i . . ^' ] • 

',c;;5oo to. 999 . \ ' ' • ■ • ■ ■ ' 

\d. .less than. '500 ' ^' ' ^- ' . *\ . ' - , 

^- MSJSi. or the papulation -served by thi^ school live^ in a.- 

;a. larg» city ^ ^i^.-' " ' . . ^ 

b. suburMn. ar^a ■ ' . ■ - I 
cr. medium-sized ,city ' : , • 

•■' di town \ ' , , ■ ^ ■ ■ ' 

e . rural . ardSfei \ 

. ' ^ ■: ' ' 

5. TJi^ popiilalicwi served by thiis* school is mostr.v ' '* 

a. 'upp^r class > ' * ' ' . . _ 

b. - up'per middle class - ', , 

c. midd3.e ■ class - . ^ ^ • 

'd. Ibwgr middle' class , * . • ^ v 

• e. lower class *' • > ■ " ^ ■ 

6. 'The class taking this test is a ' y class^t « - i- ... 
a-k science . V./^ » i . 

b, social studies • -j, ■ 

• c. languageVarts / * , . * • 

d. mathematics ' ' * . ■ ^ . ^ ^ . 

e. other sub^'jec't (Specify: ■ ? ) " • ' . > 

7. Circle ^as many answers as ne^'derf: course dealing specifically 
with marine-related topics (marine, biology, oceanography, ^-or" the 
like^) is offered . * ' .. . 

a. in at least one of our feeder schools' ' 

b. in^this school,* iri* or before the tenth grade' - 1^ 

c. . in\his school, in g^ade M or 12 *' ■ ; 

d. not at al'^" ^n this 'school, .\ . 



University (jfHaWaii at Manoa 

/ Currtculun Rttttrch aod Qffrslopincnt Group 

J (Includlijg Univertity Liboratory SchooU 

/ . pa«tla Memorial Hall 132 •1776- University Avenue* Honolulu. Hewaii 90022 

' Telephone: 948-7901 • 940-ZDBZ 

. i 7885 



^ _ December 16, 1977 

..Rosanne Fortner ^ \ ' ^ • 

\ 307jJar Memprlal, Gym . ^ - v 

• Division of Currlcxilua and Inatrucdon . 
" Virginia Polytechnic Inatltut« and\, .. 

State ,Unlveraity - 
Biackal^urg, Virginia' 2&061 .. . ^ 

t' ' ° " * • . ■ * . / c . .. 

Dear Roaanne : . , ^ . 

. ^ « ' . ' ■ " ■■ ■ • ' ' ' 

1^ You are to be coonended for making a a tart In an area that to ay - 
, faiovledge really. haa pot been done well. I'm afraid T do not have the typq 
of Information you aeek. Several evaluation apeclallata have been working 
l^re for tfie paat two yeara to dealgn and teat Inatrumenta to get at the 
. fype of data you aeek for our Intermediate FAST (Foundational Approaches In 
^ iSflencdi) program (gradea 7^9) vhUh U now uaed by 85X of our achoola. 
■ -'-^h ^ have aoma useful lnBtruraents"^i. Wa've worked hard looking, at 

.'Hirarors Cwp- Behavior (Simon and Boyer) plus evaluation schemes by Scrlven, 
iS takeyppppem , ^ etc . If you're interested, can and will share. 

big prpolem as I see It, and the reason why we have not yet done 
these studies on marine science 8tudeni.s, Is the current state of tha art 
in marine .Science la ao diverse In the schools that such a etudy would 
pi*ably liot be^aanlngful at this time . We've stolked the content of extant 
courses. Instructional spproaches used, referencea\nd resourcea used and ^ 
the type of teacher-made curricula Iti use. We alao^ hive atiident population ' 
atatlatlcs. We found that abgut 50X of the clasaes are for advanced stuJenta, 
Che other 50X fdr students who bpt but of other scj^^ces, of ten >/lth weak 
science or math backgrounda. Except for the eleven teachers who are now 
assisting us to systetaatically test out our first draft materlala , . what 's 
being ta\jght varlej^ so widely (despite the state curriculum guide) that clear 
causal jelatlonshlps woul^fTt be feasible. For example, we foimd that lota of 
» biology la taught, arid that some classes are mo8tly.>raarina biology (bu^ that 
_5houIdn*5^ be eurprlslng slnCe jfeout 85Z of 'our teachers have biology back- 
grounds). Some claases Iticlude arts, crafts, and literature others are* 
Ijpavlly Into gaology, chemistry and physics. . / 



AN EQUAL OPPORTUNITY EMPLOYER' 



We have evexy Intention of beginning ^he typse *bf atudles you are Inter- 
ested' In to determine the effectiveness of our new HHSS materials.* We feel 
that such an evaluation would be mbtu appropriate If we wait untfl our secoiid 
draft aaterlala (revised and Improved based on feed-back from pilot teachers)^ 
are in next fall. We will al^so then be very much Interested In parallel com^ 
parlson data oa the effects of the atatus-qiko teacher-made curriculum. So, , 
plc^se^ keep me Informed of your progress* . ^' ^ 

By the way, Bob Stegner had mentioned that pne.of his Deleware grad 
s.tudents was planning to do some type of assessment. Tou might check there 
for details. 

I hope my commenta help sooewhst.- Pleaae c-on't hesitate to write back 
for further information, etc. In the meantime, my Warmest wis jycs . to you and - 
Wes for" the holiday a. 



Aloha, 




3arbar*a Klemm, Assoc. Director 
Hawaii Ksrlnff Science Studies Proj 



End: HMSS 



COlLEGE OF EOaCATIOfi 



VIRGINIA POLYTECHNIC INSTITtlTE AND STATE UNIVERSITY 



DivuioM or CuHtcuLuif AKtt lamuciMW 



Vheks^urg, yirfimis 24061 



•Januucy 19, 1978 ^ 



" .Dr-^ Peter M. Salldma^ 

School of Meturel JleBourcee ' 
Dnlverolty of Michigan 

^ Arboi;, Michigan , 
. * Dear br r Sandffian ; . ' 

^^^'^^^S 3rour chapter In Swan and Sfcapp's Eavlronmental . 
, Education , .1 aa .convinced, that If .^anyone can help me ^Identify ^oae 
elusive reaearch, you are tfiat peraon. 1.1 am curreritiy^l"LT • 
. dlaaertation In which^r hope to ldentlfjr the experiences whlcS 
' a^r.'ir^nJ"'^*';:**'';'** -•'Hd-nta to their pre.ent level of knowledfie ' 

and set of attitudes pertaining to^ the oceans. ^ ; « . 

AAA .""^ ^P'*^*^**^* '^''^ '"^^^^ *n Obvious question ' ' ' 

did you l*am what you lcnow" could have baen ^verlboked as a topic " 
' I A. nbwhere have I found reference to aw such 

lltt ^' I suspect. that level of marine education Is Influenced - 
strongly by the mass media (specifically televls^lon ar,d movies) 
or/proxlmlty to the. coast, or both. To'test xhese l^easTv ' * 
sui^eylng Virginia's tenth gt^ade population as ^to t^elr oceanic - * • 
^ . knowledge, their attitudes related to the oceans and- our use of 
% the oceans,, and their marine-related, experiences, this Is some- 
thing of a pioneering effort in marlnW education, but surely the ' 
^ off tK^"L^!" ' " P^o?"-/° itself. The studeujrs. simply check . . . 

they have had and rank those experiences • 
in orde- of ImpoVtance In teaching them^ about thi ^)(ywn. 

' It dn^Jr of any 'study which has employed a similar method?. 

the media. I «ould appreciate any leads you may offer ' 
Thank you for, your asaistance.. - w«y ot^er. 

- ' ■ ' * ^ \^ ' - .-. Sincerely,* ^ >. ^ _ y ' ■ ■ 

(Mrs . ) Roaanne Fortner ' ' ' . 
„ RP/tl4 ■ ■ ^ ^ ' " 

Dear Krs, F6rtner--r ^ ' > - 

r 1, ^^'''S letter took n while to re^ch me at my current Job at Cook i 
College, Rutgers .University/ 'Sorry Vor the delay. _ 

r*«u 5 think_ your, methodology ia, in fijct, fairly common/ thcigb ''I-^t^ • t . 
offhand, suggest any citations ^that might provlde,.ynodela. As I'm sure you 
know, the iiroblem with asking people. where they learned things iai that • 
^:the^ cJon't^ really know. One of- the truiams\ of media research v for example , 
is t^t.peop:^e Vlll oVei-eatlBMite the Influence of television; because TV \ 



is so dbmi^e&it in their Uvea, they tend to liaaume that they learned 
from television in, brmatlon that in fact they got e^^sewhere., pother 
familiar problem is that both information ancl interest are probably 
cumulative and interactive j . that is , the effect of a paf'ticulitr source 
may^be dependent on .other 'sources^ that are less visible/memorable. In 
youir work,; ! ^^d: ImAglne that living by the sea would significantly 
influence the IniMu^nco of other sources or marine infoirisation and 
values-~an interacjbl^t>^' that your re spondehta. would be iinable to articu- 
late. In my tfwn worlw^^envlronmiifirtal activist/i often report as inJflu^^ . 
en^ial a fnedla souapce that^^turjas .•ut to; .be little more than a legitima- ' 
tion of less t^edlbl^ sources froa the "liast j by telling people vtiat they 
Already feel, the media can , make them feel* okay about feeling?^it . ^ 

None of thiq, I.imaglnb, is'as Helpful .to you as a methodological 
bibliography woulQ be— *but I'^aven * t got one . for you. ^ , « 

Substantively, you might want to touch base; with a Iformar grad ' 
student of mine who is now working on marine education* (at least^ Great 
Lakes\educatioh) . ihMichi'gan,. You might have interests in common. _ 
If you »re interested, write ^s. Leslie Liii, Michigan Sea Grant, Univer- 
sity of Michigan, Ann Arbor, MI, 48109. 

Hope this' helps a little. Good luck—iind sorry for the delay and 
the informality of this note . ^ , ' 



VITA 



C.. 



J" : " ' Rosarme Whit?e Tortner was born in Login, Vest- Virginia, on . 
. Noyeqiber 13, 1945^. She was ^educated in Logan Cbunty Schools ^d ' '' 
• graduated from Lggan High ScMl in -I963. ^In 1967 she. received the . 
• IJachelor.of Arts degree in blolosr from West Virginia Universitjr;. ' 
.. Morgan town/' West Virginia. > . 

After two years as, an earth science t^achfer and science 
- Vdepartment chairman at Cave Spring Intermediate School in Roanoke 
, County, Virginia, the author began par t-tim# graduate work -at Oregon 
Statp University,,. Corv.^llis, Oregon. She was employed as arresearch 
'assistant in, radiation biology at.^that institution \until returning to 
. Roanoke County in 1971; From 1972. until .1976 she was science depart- 
ment chairrc .X at. Hidden Valley Intermediate School, retnirning ,to 

Oregon State briefly t6 complete a Master of- Science degree in earth - 

■ " ■ . ' . ..." » . ' ■■ ' ' . ^ . ■• 

sciences on 1973. * ,. - . " . >, , - 

i ■ ■ . ■ , , ■ ~ ■ • . 

: • While a graduate student'^to Virginia Polytechnic .Institute and 

State'Uriiyersity, Blacksburg, Vri^gihia^from' 1976 to 1978, .the "author 

• servecT as a 'teaching assistant and" supe:rvisor' of student teachers. 

/ She also acted as an envi^ronmental education- ccnstiltarLt to ' the Gifted 

and Talented Program i.n Montgomery County SQhools, Virginia .^^^ i^^ 

, Fortner is t^^ of two sons, Christopher Neil,v6/ and Craig , 

' .Mchaei,' 19 months. ^' . , * 

" • ' ' Rosanne W,. Fortner ^ 



' . EXPERIENCES- REU1'E2)„ TO OCEANIC KNOWLEDGE AND ATniUDES 

: . OF TENTH ^MDE STUDENTS IN VI^^^ 

• • •• ."""^ . ' . ' > ■■ " . . 

, .. • .. ^ - 

/ Rosanne White Fortner . •» 

• " • ' J. ' " * 

/ ' V ■ (ABSTRACT) ' • . . 

■ . w ■ ■ • ■ . 

The Survey of Oceanic Attitudes and Knowledge (SOAK) was 

b . ^ ■ 

developed as . a method of jneasuring marine knowledge -and attitudes of 
tenth grade students* and relating" those attributes to the students' 

marine experiences, Fifteen coastal and fifteen inland ; schools in 

. \ ■ . . • „ ■ .• • , • 

Virginia . were randomly selected as sources of jsubjects fpr the study. 
A ^^pera ting teache2*.>in each school administered the survey to a 

hc/terogefieous class of tenth graders. ^ ^ ' ' 

. . 1. • 

Analyses of da ta^'from 787 respondents revealed a statewide 
■\ ■ ' ^ . .■ ■ . . • ■ ' > . ■ ' 

knowledge level of\ about fifty per cent with regard to the marine 

• ■ ■ , " ■ ■ .■ < ' ■ 

topics covered by 63 items across three forms of,- the knowledge survey. 

Attitudes toward a variely :of marin^-^^^sues were shown tfo "be Wderatieiy 

positive (X> 3.06 ut of a'-possibXei 4.00)'. In order to examine the 

\ > . - ■ - ■•■ ^- ■ ■ ■ ■ , - 4 - ■ '. , 

. relationship between certain demographic variables iBuid the dependent 
- variables 03^ ma<rine- attx'tudes and; knowledge, a Vace liqr sex by . residence 
analysis of yar pri the knowledge arid attitude scores. 

For l^^fowledge, the results^ indicated the main effects of race, 'and 
residence, and ^ interaction be^een residence and sex. Substantively, 
the jcacial. effects Were, such that white students scoi^d higher than ^ 

i^^-. .... " ■ ■ : . ; . ■:. :■. 

. non-^whites. Tfc^e main effects of sex and residence on knowledge jscores 
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residence exist,only among .males, . vith, coastal mleS having a highqr 

knowledge level, Oi^ly for^coastai students are there prOribimced ; 

... ........ 



^ differences between, the kiibwledjgte scores of males Ad females, with ' 

males having the higher knowledge l^vel. The analysis of variance for 

^ ■ ^. ■ ■ 

attitude scores Recording to the; same demographic "^rariables revealed 

'•.»■.-. ■.' "■ ' . . • ^ ^ • 

main effects pf race'^nly, with white s.tudenls expressing morfe positive 

attitudes. The rel^ationship between marine -knowledge and iijttitudes atii 

' - ■■ ; ; :- ■ ' * '. " " ' . - ^j^.^ 

measured by the SOAK was found to be .43, significant at; the .-.01 /level. 



As part of the ^^j^ey, students ranked ma,rin^ experience cate- 
gories a cop rdinj^ to their relatiye/importance. i^ providing infopnation 
about the ocean. Both coastar arid inland students identified television 
specials and movies with marine themes aa. being* most influential in 
developirig .their marine awareness. Three specific experiences - watch- 

ing^Cous'teau specials on televisiorj^ reading National Geographic . 

^ ■ • ** ■ 

magazine, and being' able 'to swim -.were each shown to. account- for at 
least ten per ce^^of the, variation in knowledge scor^s^. Participation 
in ocean study courses was not shown to be related to higher knowledge 



or atti^ESHe scores^*. Descriptive^ data for the' knPwledgo ^survey indicated 
that; student perfort^ acrpsa. items con- 

sidering the. ocean as a chemical medium, a biological coramuriTl^,. a , ' 
physical: system,, a threatened resource, a cultural influence, 'and a 
poHticUl interface. Greatest proficiency evident "in scores oh 
items related to ocean chemistry (X =i= 53.^8 per cent), while .^lowest 
scores were on items considering- the impact of the Pcean oh human 
cultux^e (X = 43.5 per cent). As for attitude trends, visual inspection 



most strongly about potential hazards to' the marine rfhvironment. 

* ■' ' ■ ■. . ' • ■-> '■■ . • 

Political^, economic, and personkl considerations were also viewed 

positively, but attitudes were not as strong on these issues. * • . 

, ► On the. basis of the data, re*coinmendations^can be. made concerning 

ntethods of equalizing access fp marine^related experiences across 

demografillic differences ind utilization of specific item infprmatipn to 

cstablii-'h a baseLtne for further mq.rin,e (education. Because 'of the ' 
" ■ "r-^ ' •■■ ■ ' , ■ , . ■ ' " • 

^scope.;of modern marine education, the indicated level of overall marine 

aKarene.ss, and the apparent lack of significant effects of dc^an study 

courses,, it is recommended tnat more, marine information be infused " 

Lto Qxistiiig curricula to foster the development of a marine-literate 

{ ... ■ ' . .,: ■.. •. ... ■ ■■, • '■ . . 

citizenry. t 



